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PE3IOME

P. Bbbnarapusa e cTpaHa C reo-
rpadpcko MecTOMNOJIOKEHNE U NPUPOLO-
KNMMaTuyHu ycnosusi, 6naronpuatcrea-
WM pasBMTMETO Ha OBLEBBbACTBOTO. B
UCTOpUYECKM NnaH Te3u ob6CToATeNcTsa
ca cnocobctBann 3a opMUpaHETO My
KaTto TpaguUUOHEH M BaXeH NnofoTpachbi
Ha XXMBOTHOBBACTBOTO U 3HAuYUM hakTop
3a MKOHOMUKaTa Ha cTpaHaTa. B npotu-
BOBEC Ha 6naronpuaTHUTE NPeanocTaBKy,
cnep 1989 r. oBLEBBACTBOTO B bbarapus
€ B CbCTOAHWE Ha 3agbnboyaBalla ce
Kpu3a. AHa/IM3bT Ha TeHAEHUMUTE MnokKas-
Ba [pacTWYHO HamanfBaHe, KakTo Ha
obLaTa YnCNeHoCT Ha NorofoBreTo, Taka
M Ha obwmsa 6poil OBUEBBAHM CTOMAH-
ctBa. 3a nepuoga 1990+2015 T. uucne-
HOCTTa Ha MorosioBMETO e Hamansna ot
8,130 MAH. Ha 1,332 MAH.,, a oowmAaT

SUMMARY

The Republic of Bulgaria is a
country with a favorable geographical
location and climate conditions for the
development of sheep  breeding.
Historically, these circumstances have
contributed for its establishment as a
traditional and major livestock sub-sector
and also as an important factor for the
Bulgarian economy. In contrast to the
favourable preconditions, the sheep
breeding has been entering in deepening
crises after 1989. The trend analysis
shows dramatic decrease both in sheep
population and the total number of sheep
farms. For the period from 1990 to 2015
the sheep population has been decreased
from 8.130 million to 1.332 million and the
total number of sheep farms — from 242.1
thousand (in 2000) to 37.3 thousand (in



6poil Ha OBUEBbBLAHWUTE CTOMAHCTBa — OT
242,1 xnn. (npe3 2000 r.) Ha 37,3 xun.
(npe3 2015 r.). KaTo ysano, nogoTpachbnbT
ce xapakTepusupa c aunca Ha ajekBatHa
ObpXaBHa nonuTrka, nogxoaAila 6usHec-
cpefa v MHBECTMUMKM 3a PasBUTMETO MYy.
3a o65ek4yaBaHe Ha WHBECTMLUOHHUSA
npouec npu BHeApsiBAHE Ha MalUVHHO
[OEHe B MaJIK1 U cpefHn OBUEBBAHU CTO-
MaHCTBa C HapacTBall, KanauuteT e npeg-
NIOXEH MoAyNnHUAT nogxod. MNpoBegeHo e
CpaBHMTENHO M3crefBaHe 3a oBuedepma
C HavaneH kanauutetr 40 oBLe-Maliku,
KpaeH npoekTeH kanaumteT 160 oBue-
Malikym 1 CpOK 3a paswupsiBaHe Ha goep-
MaTa 1 BHeJpsiBaHe Ha MalUVMHHO J0eHe —
5 rognHu. Pesyntatute nokasear, 4ye B
CpaBHEHWe ¢ TpaguuMOHHWUA noaxos, npu
MOAY/THUSI NOAX0A MoraTt Ja ce peasvau-
pat  MKOHOMUM OT  amopTU3aUMOHHU
oTyncneHua B pasmep fo 7 432 nB., a
HeobXoAMMUTE UHBECTULMM 3a BHEAPSBa-
He Ha MalWHHO JOEHe Aa ce HamassT ¢
19,12 %.

KntovoBn pymn:  OBLEBBACTBO,
TEHOEHUMN B OBLUEBBLACTBOTO, [OEHE,
MaLLMHHO floeHe, MOAYEeH NOAXOS

yBO/[,

FeorpadpckOTO MECTOMOJIOKEHUE U
NpMpoao-KNMMAaTNYHMTE YCNoBUSA Ha bbn-
rapus ca 6naronpusaTHY NPeanocTaBky 3a
pasBUTMETO Ha OBLEBBLACTBOTO. B uncTo-
puyecks nnaH Te3nm obcToATencTea ca
cnocobcTBan 3a hOpMUMpPaHETO MY KaTo
TpaguUMOHEH U BaXeH nojoTpachb/ Ha
XMBOTHOBBACTBOTO, 3HA4YMM pakTop 3a
pasBUTMETO Ha MKOHOMMKaTa Ha cTpaHaTta
N M3TOYHMK Ha CYPOBMHU 3@ XPaHUTESTHO-
BKycOBaTa, Koxapckata MW TekcTuiHarta
WHAYCTPUN.

PasHoobpa3neto Ha npupogo-
KNMMaTu4yHuTE YCNoBUA B  OTAESHUTE
pafoH/ Ha cTpaHaTa e Crnoco6CTBasio 3a
Cb3faBaHeTO Ha 3HaunTeneH 6poi Nopo-
On 1 oTpoaus, NpuMcnocobeHn KbM cnewm-
PUYHUTE MECTHU yCnoBus. Cnopeg HAKou
aBTopu Bbarapua 3aema efHO OT YesHu-
Te MecTa B cBeTa no 6pos Ha abopu-
reHHuTe cu nopoam osue (Tyankov et al.,

2015). Generally, the subsector could be
characterized with a lack of adequate
state politics, suitable business
environment and shortage of investments
for development. In order to facilitate the
investment process during introduction of
machine milking in small and medium
sheep farms with expanding capacity it
has been applied the modular approach.

A comparative study was carried out on a
farm with the initial capacity of 40 ewes, a
final designed capacity of 160 ewes and 5
years term for expanding the farm and
introduction of machine milking. The
results show that in comparison with the
traditional  approach, the  modular
approach allows the realization of savings
of depreciation allowances amounting to
BGN 7.432 and the necessary
investments for the introduction of
machine milking could be reduced by
19.12%.

Key words: sheep breeding, trends
in sheep breeding, milking, machine
milking, modular approach

INTRODUCTION

The geographic location and the
natural and climate conditions of Bulgaria
are favorable prerequisites for sheep
breeding development. Historically, these
circumstances have contributed for its
establishment as a traditional and major
livestock sub-sector and also as an
important factor for the development of
Bulgarian economy and a source of raw
materials for food, leather and textile
industries.

The diversity of nature and climate
conditions in the different regions of the
country has contributed to the creation of
a significant number of breeds and
indigenous types adapted to specific local
conditions. According to some authors,
Bulgaria occupies one of the top places in
the world by the number of its aboriginal
sheep breeds (Tyankov et al., 2000;



2000; Dochevski, 2002; Zhelev et al., 2009).

B npoTvBOBEC Ha Te3un 6aronpusT-
HW NpeanocTaBky, B NocnegHuTe geceTu-
NeTns OBLUEBB/ACTBOTO € B CbCTOSHUE Ha
BCe no-3afgbnboyaBalla ce  Kpusa,
JoBefna 0o HaMasisiBaHe Ha NoroslIoBUETOo
[0 cTeneH, 3acTpawasalia HerosoTo
CTONAaHCKO 3HayeHue.

LlenTa Ha HacTosLWOTO n3cnensa-
He e fa ce ouyepTadAr TeHAeHUuUTe B
pa3BMTMETO Ha O0BLUEBbLACTBOTO B P.
Bbarapua 1 ga ce M3BbLPLUM OLEHKA Ha
MOAYNHUSA NOAXO[ 3a BHegpsiBaHe Ha
MaLUMHHO [l0eHe.

TeHOoeHUMN B pa3BUTUETO Ha
oBLeBBbACTBOTO B P. bbarapusa

Kato TpaguuuoHeH noaoTpachn Ha
XMBOTHOBB/ACTBOTO, B UCTOPUYECKN acnekT

OBLIEBBACTBOTO B bBbarapust noaabpxa
OTHOCUTE/IHO  BWUCOKA  YMC/MEHOCT  Ha
MorofIoBMETO.

Mo paHHW Ha HauuoHanHua cratuc-
Tndeckn mHetuTyT (NSI, 1995) 3a nepuoga
1890+1990 r. 6pos Ha oBUETe Bapupa B
rpaHuuuTe mexay 7 n 11 MnH., HesaBMCcUMO
OT KOHKpeTHaTa CTOMaHCKa KOHIOHKTypa U
rocnogcreawjara MKOHOMWKO-NONNTUHECKA
cuctema (durypa 1).
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Dochevski, 2002; Zhelev et al., 2009).
Contrary to these favorable
conditions, in recent decades, sheep
breeding has been in a state of more
deepening crisis, which has led to a

reduction in number of animals to an
extent that threatens its economic
significance.

The aim of the present research is
to outline the trends in the sheep breeding
development in the Republic of Bulgaria
and to evaluate the modular approach for
the introduction of machine milking.

Trends in the sheep breeding
development in the Republic of Bulgaria

As a traditional sub-sector of animal
husbandry, historically the sheep breeding
in Bulgaria maintains a relatively high
number of population.

According to data from the National
Statistical Institute (NSI, 1995) for the
period 1890 + 1990, the number of sheep
varies between 7 and 11 million,
regardless of the particular economic
conjuncture and the dominant economic
and political system (Figure 1).
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Fig. 1. Amendment of sheep population in the Republic of Bulgaria for the period

from 1890 to 1990

Ho cnep nopepgHata npomMsaHa Ha
cuctemara npes 1989 r. n nocnegsanus

But after the change in the system

in 1989 and the subsequent transition



npexof OT LEHTPaJIHO-NMaHoBA KbM
nasapHa WKOHOMWKA, MNOAOTPACH/bT
HaBnu3a B nepuog Ha 3afbrbouyasalla
ce Kpusa, fosena [f[o  ApacTUyYHO
HamansiBaHe 6poOA Ha >KMBOTHUTE U
3annaxa 3a JIMKBMAMPaHe Ha uenu
nopoaun. bpoaT Ha oBuUeTe Hamans Hag 6
nbTn: oT 8,130 mnH. (npe3 1990 r.) Ha
1,332 mnH. (npe3 2015 r.) (durypa 2)
(Tiankov et al, 2000; Ministry of
Agriculture, Food and Forestry (MAFF),
1999 + 2016).

from a centrally planned to a market
economy, the sub-sector entered a period
of deepening crisis, leading to a drastic
reduction in the number of animals and a
threat to the eradication of entire breeds.
The number of sheep decreased more
than 6 times: from 8.130 million (in 1990)
to 1.332 million (in 2015) (Figure 2)
(Tiankov et al, 2000; Ministry of
Agriculture, Food and Forestry (MAFF),
1999 + 2016).
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Fig. 2. Amendment of sheep population in the Republic of Bulgaria for the period

from 1990 to 2015

Hapen c gpacTuMyHOTO Hamanssa-
He Ha MorosIoBMeTOo, Ha/MUue e U CUSHO
HeraTMBHa CTPYKTypa Ha OBLEBbAHUTE
CTOMaHCTBa, npegnonarawia npuioxe-
HNETO Ha TPaauULMOHHUTE EKCTEH3UBHU
TEXHO/OMMN Ha oTrniexaaHe, ¢ npeobna-
Jasall pbyeH Tpya. Mpe3 2015 r., B
60,2% oT cTonaHcTBaTa ce oTrnexgar Ao
9 oBue-Maiku, a obwo 3a cTpaHaTa
CcpesHuAT 6poii OBLE-Maiku, oTrnexaaHu
B efHO cTonaHctBo, € 29.9 (MAFF,
2016). ToBa e efHa OT npeanocTaBkuTe
3@ HWUCKOTO TEXHWKO-TEXHOJIOTMYHO PaBHW-
e Ha nogoTpacba.

AHaMM3bT Ha MW3MEHEeHWeTo Ha
cpefHus 6poli oBLe-Maliku, OTrnexaaHu
B €[HO OBLEBBLAHO CTOMaHCTBO 3a ne-
puvoaa 2000+2015 r. (durypa 3), nokassa

Along with the drastic reduction in
the livestock, there is also a very negative
structure of the sheep farms, suggesting
the application of traditional extensive
breeding technology, with predominantly
manual labor. In 2015, up to 9 ewes were
bred in 60.2% of the farms, while the
average number of ewes in the country
on one farm was 29.9 (MAFF, 2016). This
is one of the prerequisites for the low
technological level of the sub-branch.

The analysis of the change in the
average number of sheep breeding in a
sheep farm for the period 2000 + 2015
(Figure 3) shows a tendency for an




TEHOEHUMA Ha YCKOPEHO HapacTBaHe
KanauuteTa Ha OBLEBBbAHWUTE CTOMaHCTBA
(MAFF, 2001+2016). CpefHuat 6poii
OBLe-Mailkn B e[HO CTOMaHCTBO e
HapacHan 5,75 nbTn: ot 5,2 Ha 29,9 6p.
XXVUBOTHMU.

accelerated increase in the capacity of
the sheep farms (MAFF, 2001 + 2016).
The average number of ewes on a farm
has increased 5.75 times: from 5.2 to
29.9 animals.
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Fig. 3. Average number of ewes reared in a statistical sheep farm in the Republic
of Bulgaria for the period from 2000 to 2015

CblHOCTTa 3a TasuM MpuBMAHO
nonoXxuTenHa TeHAeHUMs cTaBa SCHa,
npu aHanusypaHe Ha TeHAeHuunTe B
U3MeHeHneTo 6pos Ha OBUEBBbOHUTE
cTonaHcTeBa B cTpaHata (durypa 4). 3a
nepvopga 2004+2015 r. 00WMAT 6poii Ha
cTonaHcTeara e Hamansan 6,49 nbLTn: oT
242,1 Ha 37,3 xun.

The essence of this seemingly
positive trend becomes clear when
analyzing tendencies in the number of
sheep farms in the country (Figure 4). For
the period 2004 + 2015 the total number
of farms decreased by 6.49 times: from
242.1 to 37.3 thousand.
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Hail-gpacTuyHo TOoBa HamasieHune The most drastic decrease is seen
ce nposiBsABa Npu  cTonaHcTtearta, | in farms keeping up to 9 ewes (Figure 5).
oTrnexgawm go 9 osue-maiikn (Purypa | The number of these farms decreased by
5). Bposi Ha Te3n cTonaHcTBa € Hamanan | 7.96 times: from 179 thousand to 22.5

7,96 nbTK: OoT 179 Xun. Ha 22,5 xun. thousand.
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Fig. 5. Number of ewe farms with up to 9 ewes for the period from 2004 to 2015

Mo-cnabo uspaseHo e HamaseHve- The decline in farms ranging from
TO Mpu cTonaHcTeara, otrnexgawm ot 20 | 20 to 49 ewes is less pronounced — 2.11
80 49 oBue-maikn — 2,11 nbTm (0T 7,8 Ha | times (from 7.8 to 3.7 thousand farms)

3,7 xun. ctonaHctea) (Purypa 6). (Figure 6).
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period from 2004 to 2015



OTHOC/TENIHO  MOCTOSAAHCTBO  Ce
3anasea npu crtonaHcteata ¢ 50 go 99
OBLEe-Malikn — TexHus Opoli Bapupa B
nHTepBasia mexay 2 200 n 3 000. Tos3n
(hakT MOXe [a ce pasrniexja W Kato
nokasaTen 3a OTHOCUTeNHaTa nasapHa
YCTOMYMBOCT Ha Tasu rpyna CTonaHcTBa.

EOVMHCTBEHO npu  cTomaHcTBaTa,
oTrnexpawy Hag 100 oBue-Maiiku, e Hanu-
Le TpaiiHa TeHAEeHUMs Ha HapacTBaHe — 3a
aHanmsnpaHusa nepuopg ot 2004 go 2015r.,
6poAT Ha Te3u cTonaHCcTBa € HapacHan
3,27 nbTK: oT 1 100 Ha 3 600.

B o6o6LieHne Ha npefcTaBeHuTe
cTatucTMyeckn pesyntatu 3a 6pos Ha
oBUETE-Maliku, OTrexgaHn B  efHo
OBLUEBBJHO CTONAHCTBO 3a nepuoja
2000+2015 r., MmOXe pa ce TBbpAW, 4e
TeHAEeHLUMATa 3a HapacTBaHe Ha cpefHus
6poil  OBUE-MalkMn uMa OTHOCUTENEH
Xapaktep U Ce [AbJ/IKM Ha YCKOPEHOTO
NMKBMAMpaHe Ha ApebHuTe CTonaHcTBa,
oTrnexgawyn Ao 50 oBue-maiiku. Cnep
2004 r. e Ha/Mue TpaliHaTa TeHAeHUWs
Ha HapacTBaHe 6posi Ha cTonaHcTBa C
Hag 100 6p. XXMBOTHU, HO TS HE MOXe Aa
KOMMeHcHpa YCKOPEeHOTO JiMKBuAMpaHe
Ha ApebHuTe cToMmaHCTBa, OTriexaaliu
00 50 6p. X1BOTHK. TOBa € npuyMHaTa 3a
CYMapHOTO HamasnsBaHe, KakTo Ha obLia-
Ta YMC/IEHOCT Ha MOrosIoBMETO, Taka N Ha
06wWwusA 6poli 0BUEBDBAHM CTOMAHCTBA.

Mpn n3cnegBaHe Ha CbCTOSHMETO
N TEHAEHUUNTE B OBLEBBLACTBOTO TpsbBa
Ja ce oTuMTta UM CbCTOSHMETO Ha
6BNrapcKoTo ceno - ectecTBeHaTa cpefa
3a pasBuTMe Ha 0BLEBBLACTBOTO. B 6bN-
rapckoTo ceno npoAb/mkaBaT TPEBOXHU-
Te TeHAeHUMM Ha obe3naasaHe 1 NoBu-
LaBaHe cpefHaTa Bb3pacT Ha Hacene-
HMETO, CbMbLTCTBAHW W OT 6bP30TO
HamasiiBaHe Ha CesfiCKOTO HacesieHue B
paboTocnocobHa Bb3pacT.

HeraTuBHuTe TeHAeHLUMM B OBLe-
BbACTBOTO Ha P. Bbjarapus psA3KO KOH-
TpacTupaT C NOJIOXUTEsSIHUTE npeano-
CTaBKM 3a HEroBOTO YCMNELLHO pa3BuTue:

- GnaronpuaTHO reorpadycko Mec-
TONOJIOXEHUE N KTUMATUYHWN YC/I0BUS;

- HannumeTo Ha  6oratu n

Relative persistence is maintained
for farms with 50 to 99 ewes - the number
varies between 2 200 and 3 000. This
can also be seen as an indicator of the
relative market stability of this group of
farms.

There is a trend for steady
increase only in farms with over 100
ewes — for the analyzed period from 2004
to 2015, the number of these farms has
increased 3.27 times: from 1100 to 3600.

In summary of the statistical results
presented for the number of ewes in
sheep farms for the period 2000 + 2015,
it can be argued that the trend for
increase in the average number of ewes
is of a relative nature and is due to the
accelerated eradication of small farms
keeping up to 50 ewes.

Since 2004 there has been a steady
trend for an increase in the number of
farms with over 100 animals, but it cannot
compensate the accelerated eradication
of small farms keeping up to 50 animals.
This is the reason for the cumulative
reduction in both the total number of
livestock and the total number of sheep
farms.

When examining the state and
trends in sheep breeding, the state of the
Bulgarian village should also be taken
into account - the natural environment for
the development of sheep breeding. The
disturbing tendencies of depopulation, the
increase of the average age of
population, accompanied by the rapid
decrease of the rural population in
working age continue in the Bulgarian
village.

The negative trends in sheep
breeding in the Republic of Bulgaria
abruptly contrasted with the positive
prerequisites for its successful
development:

- Favorable geographic location
and climate conditions;

- the availability of rich and



He3aMbpCeHN NOYBEHUN PECYPCU;

- borata oypaxxHa 6a3a, nMBaaw,
Mepu 1 nacuwa,;

- 6oratu TpaguuMm 1 ONUT B OBLLE-
BbACTBOTO, MNPOM3BOACTBOTO U Mpepa-
60TkaTa Ha OBLUEBBAHA NPOAYKLMS;

- OBUEBBLACTBOTO  KatO0  LEHEH
M3TOYHMK Ha CYpPOBMHM 3a npepaboTBa-
TenHarta NHAYCTPUS;

- OBLEBBACTBOTO Kato hakTop 3a
Bb3paxdaHe Ha ObArapckoTo Cceno,
HEroBuTe TPagMUUM, 3aHasaTV U Cenckus
TYPU3BM.

MpeogonsBaHeTo Ha HeraTuBHUTe
TeHOEeHUMN B OBLEBbBACTBOTO, M3BEXAa-
HeToO My OT AbNbokaTa Kpu3a, B KOATO ce
Hamupa, U U3Noa3BaHeTo NoTeHumnana Ha
CcTpaHaTa 3a HeroBoTo pasBuTVE € Bb3-
MOXHO Ha 6aszaTa Ha ajekBaTHa [Obp-
XaBHa MOMMTUKA, Cb3haBaHe Ha MoAXo-
Ol OGU3HEC-KIMMaT W Haco4yBaHe Ha
WHBECTULMOHEH KanuTasl 3a msrpaxgaHe
Ha CbBPEMEHHW OBLEBbAHM epmMu C
NPUIOXKeEHNE Ha e(eKTUBHU TEXHOIO0MMK
3a MHTEH3UBHO MPOW3BOACTBO Ha OBLE-
BbAHa NpoayKUKuS.

MoayneH nopxopn 3a BHegpsBa-
HEe Ha MalMHHO [JOeHe B OBLe-
BbACTBOTO

Mpo6nemMbT C KM3BEXAAHETO Ha
BbnrapckoTo OBLEBBLACTBO OT CbLCTOSA-
HMETO Ha TexXka Kpusa npegnosara Kom-
NnfekceH noaxod MNPU HEroBoTo pella-
BaHe. lMo-fony e npeacTaBeH noaxop 3a
npeogonsiBaHe Ha eauH OT NPo6eMHUTE
acnekTu - pPb4YHOTO [OEHE.

[loeHeTo e OCHOBEH TEXHOJIOrMYeH
npouec B MJ/IEYHOTO OBLEBBbACTBO. [0
eKcnepTHa oLueHka, NoHacTosiweM B Haf
95 % OT OBUEBBAHUTE CTOMNAHCTBA Y Hac
TO3M NpoLec ce n3BbpLBa pbyHo. Mpea-
NaraHaTta Ha nasapa [owiHa TexHuKa 3a
OBLIE € Ha LIEHOBM HMBa, NPenATCcTBaLLx
MacoBoTo U BHeApsiBaHe B npakTukara.

PbyHOTO foeHe e efuH OT Haii-
TPYAOEMKNTE 1 HENPUB/IEKATENHN TEXHO-
NIOTUYHN Mpouecu npu TPaauLUOHHUTE
TEXHOMOMMM Ha OTrNexgaHe Ha OBUE.
Mpoaob/XMTENHOTO MYy  MNpakTuKyBaHe
BOAM A0 TpaiiHu npodecnoHanHn 3abo-

unpolluted soil resources;

- rich forage base, grasslands,
grazing lands and pastures;

- rich traditions and experience in
sheep  breeding, production  and
processing of sheep production;

- Sheep farming as a valuable
source of raw materials for the
processing industry;

- sheep breeding as a factor for the
revival of the Bulgarian village, its
traditions, crafts and rural tourism.

The overcoming of the negative
trends in sheep breeding, its taking out
from the deep crisis in which it is located
and the use of the country’s potential for
its development is possible on the basis
of an adequate state policy, creating an
appropriate  business climate and
directing investment capital to build
modern sheep farms using effective
technologies for intensive production of
sheep production.

Modular approach to
introduction of machine milking in
sheep breeding

The problem of bringing the
Bulgarian sheep breed out of the state of
severe crisis presupposes a complex
approach in its solution. Below is an

approach to overcome one of the
problematic aspects - the manual
milking.

Milking is a major technological
process in dairy sheep breeding. By
expert assessment, this process at
present is done manually in more than
95% of sheep farms in Bulgaria. The
sheep milking equipment on the market is
priced at a price level that prevents its
massive introduction into practice.

Hand milking is one of the most
laborious and unattractive technological
processes in traditional sheep farming
technologies. Its long-term practice leads
to permanent occupational diseases of
the milkers. The modern solution to the



nsiBaHMs Ha pgosunTe. CbBpPEeMEeHHOTO
pelleHve Ha nNpo6nema e BHeApsBaHeTo
Ha MallMHHO fAoeHe. ToBa pelleHue e
NPOANKTYBAHO, KakTO OT Heo6XoAMMOCT-
Ta 3a o6nekyaBaHe TpyAa Ha [osuuTe,
Taka CbllOo U OT BUCOKUTE U3NCKBAHWS Ha
nasapa KbM KauyecTBOTO Ha MJIAKOTO U
M/IEUHUTE NPOAYKTH.

MATEPVAZT U METOOU

C uen nognomaraHe npoueca Ha
BHEeApsBaHe Ha MalVHHO [oeHe, B
WHcTuTyTa No no4ysBo3HaHWe, arpoTexHo-
norm u 3awmTta Ha pactenusTa H.
Mywkapos” (Codmss) e paspaboTeHa
KOHUenumsa 3a o6siekyaBaHe Ha MHBECTU-
UMOHHM Mpouec npu Masku W CcpegHu
OBLIEBbJHM CTOMAHCTBA C HapacTsall
KanauuTeT Mo CxemaTra Ha paslUpeHOTo
Bb3MNPOU3BOACTBO.

TpaguuuoHHnaT nogxog (TM) 3a
BHEApsBaHe Ha MallWHHO JOEeHe npeano-
nara cbobpassiBaHe napamMeTpuTe Ha
TEXHNYECKOTO 0bopyaBaHe C  KpaliHus
NMPOEKTEeH KanauuTeT Ha depmata. Takbs
noaxo4 € CBbp3aH C OocurypsiBaHe Ha
3HAUUTE/THN HaYa/lHA UHBECTUUMM 3a
JOW/THa TEeXHMKa, KaTo UsAs0 HEenoCW/IHK
3a MaJlKu 1 cpegHu oBLed)epMn — KaKTo
3a HOBOCb3faBawM ce, Taka W 3a
CblLUEeCTBYBaLUM CTOMAHCTBA, OOEKT Ha
PEKOHCTPYKLMSA 1 MOLEPHU3aLMA.

EAnH  paunoHasieH BapuaHT 3a
obnekyaBaHe Ha WHBECTULMOHHMA Mp-
ouec npu Tasu Kareropus osuedepmmn e
NPUIOXKEHNETO Ha MOAYNHWUA MOAXOL
(MM) npu BHeApsiBAHETO Ha MaLUUHHO
poeHe. TakbB nogxop 6u nNo3BoAWa Mo-
eTanHo yBe/jiM4aBaHe Kamayuteta Ha
JovfHaTa WHCTanauusl, napanesiHo ¢
yBenMyaBaHe kanauuTeta Ha oBuedep-
MaTa, A0 [JOoCTuraHe Ha KpanHus W
NPOEKTEH KanauuTeT.

3a oueHkata Ha edpekta OT npu-
NIOKEHNETO Ha TO3W noaxon e uscneg-
BaHO BNusHMeTO Ha T n Ha MI1 Bbpxy
HSAKOW eNlEMEHTM Ha pasxoauTe 3a npous-
BOZCTBO.

B wuscnegBaHeTo ca M3N0N3BaHU
CpPaBHUTENHUAT METOA 1 NOAXOAbT, Npea-

problem is the introduction of machine
milking. This decision was dictated both
by the need to ease the work of the
milkers and the high demands of the
market on the quality of milk and dairy
products.

MATERIAL AND METHODS

In order to support the process of
introducing machine milking, the Institute
of Soil Science, Agrotechnologies and
Plant Protection "N. Pushkarov "(Sofia)
has developed a concept for facilitating
the investment process in small and
average-sized sheep  farms  with
increasing capacity under the extended
reproduction scheme.

The traditional approach (TA) for
the introduction of machine milking
presupposes compliance  with  the
parameters of the technical equipment
with the final project capacity of the farm.
Such an approach is related to the
provision of significant initial investment
for milking equipment, generally
unmanageable for small and average-
sized sheep farms — both for newly-
established and existing farms subject to
reconstruction and modernization.

A rational option for facilitating the
investment process in this category of
sheep farms is the application of the
modular approach (MA) to the introduction
of machine milking. Such an approach
would allow a gradual increase in the
capacity of the milking installation, along
with the increase in the capacity of the
sheep farm, until its final design capacity
is reached.

To evaluate the effect of the
application of this approach, the influence
of TA and MA on some elements of
production costs was investigated.

The comparative method and
approach proposed by Sabkov et al.



noxeH ot Sabkov et al. (2014).
WN3cnepBaHeTo e npoBefeHoO 3a
6a3oBa OBLEBbAHA dhepma npu cnegHuTe
N3XO4HW YCNOBUS:
- basoBa (hepma
kanauyuteT 40 oBLe-Maiiku;
- KpaeH MNPOEKTEH KanauuTeT Ha
doepmarta - 160 oBue-Maiiku;

c Ha4dyaJsieH

- UHAeKC Ha MYATUNANKALNA
(kpaTHOCT Ha NOBTOPEHWE) Ha AOWIHUA
Moayn, n=4;

- CPOK 3a jJocTuraHe MpPOEKTHUS
KanauuteT Ha chepmarta - 5 roguHu.
B 6asoBata oBuUetepma ce oOT-

(2014) are used in the study.

The study was conducted for a
basic sheep farm under the following
initial conditions:

- a base farm with an initial capacity
of 40 ewes;

- the final project capacity of the
farm - 160 ewes;

- multiplication index (multiplicity of
repetition) of the milking module, n = 4;

- deadline for reaching the project
capacity of the farm - 5 years.

Sheep of the breed "Synthetic
Bulgarian Milk Population" are raised in

rnexgar osue oT nopogarta ,CuHtetmyHa | the base sheep farm. The main

nonynauusa 6barapcka mnedHa”. OcHos- | parameters of the sheep farm are

HUTE napameTpu Ha oBuetepmaTta ca | presented in Table 1 (Ivanova, 2013).

npeacTtaBenn B Tabnmua 1 (lvanova, 2013).

Tab6nnua 1. OcHOBHU NapameTpu Ha 6ba3oBaTa oBLedepma

Table 1. Main parameters of the initial sheep farm

No MapameTbp Msipka CToliHoCT

B Parameter Measure Value

HauaneH kanayuteT Ha thepmata (6poii OBLEe-Maikm) Bpoii

1. o . 40
Initial farm capacity (number of ewes) Number
KpaeH npoekTeH kanauuTeT Ha dpepmarta (bpoii oBLEe-Maikm) Bpoii

2. ' . 160
Final farm capacity (number of ewes) Number

3 CpefiHa MieyHa NpPoAyKTUBHOCT 3a 120-AHEeBEH 0eH Nepuos | 110

" | Average milk production per 120-days lactation period

4 |_|I10.,D!0BVITOCT % 140
Prolificacy

5 | ’KnBO Terno Ha oBLeTe-Maliku kg 65,00
Live weight of ewes

6. CpefHa peanusalnoHHa LieHa Ha M/ISkoTo BGN/I 1.4
Average selling price of milk
OBuethepmata e ¢ HapacTBaly, The sheep farm has a growing

KanauuTteT (N0 cxemaTa Ha pas3LypeHoTo | capacity (under the expanded

Bb3MPOU3BOACTBO) [0 [AoCTUraHe Ha
KpaliHms npoekTeH kanauuTteT oT 160
oBLe-Maiiku. MNpouecshT Ha paswmpsBaHe
€ CbyeTaH C NpemMuHaBaHe OT PbYHO KbM
MalKWHHO fJoeHe. [lo pocTuraHe Ha
KpaiiHna kanauuTeT B oBuedepmaTa ce
npeaBmxaa HUCHK NPOLEHT Ha TEXHOJO-
rTMyeH 6pak, KOMTO He ce oTuuTa B
n3cnegBaHeTo.

B Tabnmua 2 e npegctaBeH 060po-
TbT Ha CTagoTO [0 JOocTuraHe Ha
KpaiHWs nNpoekTeH kanauuTeT, a B

reproduction scheme) till the final project
capacity of 160 ewes is reached. The
expansion process is combined with a
shift from manual to machine milking.
Until the final capacity at the sheep farm
is reached, a low percentage of
technological waste is considered, which
is not taken into account in the survey.

Table 2 shows the turnover of the
flock until the final project capacity is
reached, and in Table 3 — the stages of
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Tabnuua 3 — eTanuTe Ha paslmpsBaHe
Ha oBUed)epmaTa, TEXHOMOrMYHaTa CXe-
Ma Ha BHegpsiBaHe ” Heob6xoauMusi

the sheep farm expansion, the
technological scheme of implementation
and the necessary capacity of the milking

KanauuteT Ha gounnHata TeXHUKa.

equipment.

Ta6nuua 2. O60pOT Ha CTafoTO A0 AOCTUraHe KpaiHMs NMPOeKTeH KanauuTeT Ha
oBLUeepmaTa
Table 2. Flock turnover until reaching the final farm capacity

Bpoir oBLe-malikm Bpoli XeHcku EDOi OBLIE-MaliKit
o B HAYa/10TO Ha lwmneTa B Kpast Ha P B K ;"ﬂ ha
< s roguHara ArHeta [3Bu13KN roguHara P
= : rogvHata
o> Number of ewes Lambs Yearlings Number of
e . L Number of ewes at
in the beginning ewe lambs at the the end of vear
of year end of year y
" 40 56 - 28 40
Ths 40 56 28 28 68
nre 68 95 28 47 96
v 96 134 44 20 140
V’Ta 140 196 20 30 160"

). ,CI,OCTVII'HaT € NPOeKTHUS KanauuTeT Ha hepMaTa.

- the designed farm capacity was reached.

Ta6nuua 3. ETann Ha paswupsiBaHe Ha oBLedepmata 1 KanauuTeT Ha gousiHaTta

MHCTanauua npu Mri

Table 3. The stages of farm expanding and the capacity of milking installation in

case of MA
© Bpoii oBUe 3a foeHe KanauyuteTt Ha
Etanu S § B HA4a10ToO Ha roguHata JounHata nHctanaums
Stages > Number of milked ewes Capacity of milking installation
= in the beginning of year
| 40
I 4-mecTHa / 4-places
I 40
Il Il 68 8-mecTHa / 8-places
1 \ 96 8-mecTHa / 8-places
\ \% 140 12-mecTHa / 12-places
Y, VI 160" 16- MecTHa / 16-places

ﬂpOGKTHVIﬂT KanauMTeT Ha thepmaTa e JOCTUIrHAT B Kpasi Ha V

 roguHa.

7 the designed farm capacity was reached at the end of the 5" year.

N3cnepsaHeTo e nposefeHo npu
BapuaHT 3a ocurypsiBaHe Ha Heo6xoau-
MUTE WHBECTULUMM 3a 3akyrnyBaHe Ha
JowniHaTa TexHuka ype3 6aHKoB KpeauT.
Mpn MI1 kpeguTMpaHeTo e Ha OTAEeSIHU
eTanun, 6poAT Ha KOUTO e (OYHKUMSA Ha
MHAekca Ha MynTunavkauma (6pos Ha
nosTopeHne Ha Moayna). CpokbT Ha
KpeauTa 3a BCeku OTheneH moayn ce
onpegesnia OT BpemeTo A0 Bb3HMKBaHE Ha
noTpebHOCTTa 3a  BHeApsBaHe  Ha

The study was carried out with the
option to provide the necessary
investments for the purchase of the
milking equipment through bank loan. In
the case of MA, the loan is in separate
stages, the number of which is a function
of the multiplication index (the number of
iteration of the module). The term of loan
for each module is determined by the
time until the need to implement the next
module arises. The term of loan for the
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cneppawma moayn. CpokbT Ha Kpeauta
3a nocnegHusa moayn e S roguHu.

TexHonornyHata cxema 3a
BHeApsiBaHe e MocTpoeHa Ha 6a3ara Ha
4-mecTeH goweH Moayn.

Mpu TI KpegutnpaHeto e efHo-
KpaTeH akT, NPoLVKTYBaH OT U3MCKBAHETO
3a 3aKkynyBaHe Ha Heobxoaumara AouHa
TEXHMKA B Haya/loTO Ha nMnpoueca Ha
paswmnpasaHe. 3a CpaBHMMOCT Ha ABarta
noagxoga e npueTo CPOKbT Ha KpeauTta
npu TM ga cbOTBETCTBA Ha CymMapHus
CpPOK Ha kpeauTtute npu MM — 120 meceua.

B wu3cnegBaHeTo ca OuEHABaHU

cnegHuTte €NeMEeHTU Ha pasxogute,
y4yacTtBauiu B cebecToliHOCTTa Ha MAISIKOTO:
- OTHOCUTEJIHN aMOpPTU3aLUMOHHN

otuncnenunsa (AO) 3a gounHaTa TeXHUKa
(AO 3a NNTHP M3Q0EHO MIISKO);

- pasxogn no obcnyxeaHe Ha
KpeaumTute 3a 3akynyBaHe Ha JowsHarta
TeXHUKa.

OtHocutenHute AO ce onpefenat
CblNlacHO pfeicTBallata HoOpMaTMBHA
ypenba, upes NpuiokeHne Ha JIMHERHnS
mMeTof Ha amopTusaunsa (MCC 16).

Mpu n3umcnsBaHe Ha Ab/mKMMaTa
NMxBa N0 KpeautuTe € W3NoNA3BaH
npuMMepeH . Kaskynatop Ha JiMxBu”' Ha
KOHKpeTHa 6aHka (2015). M3uncnenusita
ca M3BbPLLEHN NPU YC/I0OBHA CTOMHOCT Ha
NnxBeHna npoueHT 6,5%. Takcata Ha
H6aHkaTa 3a pasriexjaHe Ha UckaHeTo 3a
KpeauT u gpyrn 6aHKOBM TakCcu He ca
BKJ/THOUYEHN.

PE3YJITATU N OBCBXXOAHE

B Tab6bnumua 4 ca npeacTaBeHu

nosydeHnTe pesyntartu 3a pasmepa Ha

oTHocuTenHute AO npu MNPUIOXKEHNETO

Ha TI n MI1 3a BHegpsABaHe Ha MaLNHHO
hoeHe.

last module is 5 years.

The technology scheme for
introduction is built on a 4-places milking
module.

The loan is a one-time act in TA,
dictated by the requirement to purchase
the necessary milking equipment at the
start of the expansion process. For the
comparability of the two approaches, it
was agreed that the term of the TA loan
corresponds to the total term of loan for
the MA — 120 months.

The study assessed the following
elements of expense involved in the cost
price of milk:

- relative depreciation allowance
(DA) for milking equipment (DA per liter
of milk yield);

- cost of servicing the loan for the
purchase of milking equipment.

The relative DA is determined in
accordance with the applicable regulatory
framework by applying the straight-line
depreciation method (IAS 16).

In the calculation of interest due on
loans, an exemplary "interest calculator”
of a particular bank (2015) was used. The
calculations were made with a notional
interest rate of 6.5%. The bank's fee for
examining the loan application and other
bank charges is not included.

RESULTS AND DISCUSSION
Table 4 presents the results
obtained for the relative DA size for the
application of TA and MA for the
introduction of machine milking.
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Tabnuua 4. OTHOCUTESTHU aMOPTU3aLMOHHN oTuucneHnsa npu T n npn MM 3a

BHegpABaHE Ha MalLlIMHHO AO€EHEe

Table 4. Relative DA in case of TA and in case of MA for introduction of machine

milking
OTHOCUTE/IHN aMOPTU3aLNOHHN OTUUCTIEHUS:
© Bpoii oBLie-Maiikv B HAYanoTo Relative DA:
=3 Ha rogMHarta npw T, npu MM cnpamo T,
¢ | Number of ewes in the begging BGN/I MT,BGN/I %
= of year In case of In case of MA relative
TA, BGN/I MA, BGN/I to TA, %

| 40 0,63 0,17 26,98

Il 40 0,63 0,17 26,98

Il 68 0,37 0,19 51,35

\% 96 0,26 0,14 53,85

V 140 0,18 0,13 72,22

VIo 160 0,16 0,16 100,00

AHaNn3bT Ha AaHHUTE U TEeHOEH-
umMata nokaseart, ye B cpaBHeHue c T,
npu MM oTtHocutenHute AO ca 3Hauu-
TeNHO no-Hucku npe3 1™ n 1™ roguHw.
Cnep ToBa Tasu pas/vka NocTeneHHo
HamasnsBsa u npes nocnegHara rognHa ot
BHeApsBaHeTo oTHocuTenHute AO ce
n3paBHABaT. KOHKPETHUTE CBHOTHOLLEHNS
npe3 oTAesIH1TE TOANHN Ca:

- npe3 1™ u ™ roguum — 3,71
nbTY;

- npes I1I™ - 1,95nbTy;

-npe3 IV™ - 1,86 nbTu;

-npe3 V™ —1,38 nbTu.

- npe3 VI™ rogmHa oTHoCUTENHUTE
AO npu gBata nogxofa ca pasHu.

Hapen c ToBa, pesynrarnte oT
Tabn. 4 pgaear ocHoBaHMe 3a 0606Luie-
HMETO, Ye 3a CpoKa Ha BHegpsiBaHe Ha
MaLLMHHO JoeHe, npu MM nHBecTMuunTe
ca 3HauyMTe/NIHO NO-paBHOMEPHO pasnpe-
JeneHn, KoeTto 06ycnaBs CpPaBHUTESTHO
MOCTOsIHHaTa BE/IMYMHA HA OTHOCUTENHUTE
AO.

Ha dwurypa 7 ca npepcraBeHu
roanwHute AO n otHocutenHute AO.

The analysis of data and the trend
show that compared to TA, the relative
DA for MA were significantly lower in |
and Il years. Then this difference
gradually decreases and in the last year
of implementation the relative DA are
aligned. The specific ratios over the years
are:

- in the 1* and 2™ years — 3.71
times;

- in the 3" year — 1.95 times;

- in the IV" year — 1.86 times;

- in the V" year — 1.38 times;

-in the VI ™ year the relative DA for
both approaches are equal.

In addition, the results of Table 4
give a reason for the summary that, for
the period of introduction of machine
milking, the investments in the MA are
more evenly distributed, which
determines the relatively constant value
of the relative DA.

Figure 7 presents annual DA and
relative DA.
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OTUMC/IeHNA B NpoLeca Ha BHeApsiBaHe Ha MallMHHO A0eHe
Fig. 7. Amendment of the annual and relative depreciation allowances during the

introduction of machine milking

OT cpurypata e BuMAHO, Ye npu T
roguwHnTe AO ca NoCTosiHHa BenuyuMHa
3a Cpoka Ha BHefpsiBaHe [0 JocTuraHe
KpaiiHWs NPOEKTEH kanauuTeT Ha epma-
Ta, a npu MMM rognwHute AO ca NpomMeH-
NvBa, HapacTealla, BennmynHa. BbB BTO-
pusa cnyyan pesynrartute ca 06ycfioBeHU
OT KanauuTeTa Ha JounHata TexHuka,
HapacTBall, napasesiHo C HapacTBaHeTo
KanayuTteTa Ha thepmara.

TeHaeHUUATa NpyU OTHOCUTENHUTE
AO e obpatHa: npu Tl cToHOCTMTE
nocTeneHHo HamansaeaTt, a npu Ml oTHO-
cuteniHute AO ca cpaBHUTE/THO MOCTOSH-
Ha BesMyuHa. MNpu gocturaHe NpPoeKTHUsS
KanauuteT Ha (hepmaTa OTHOCUTESIHUTE
AO npuv ABaTa noaxoja ce uspasHsBar.

AHanu3bT Ha rpadukaTa nokassa
CblUO, Ye B cpaBHeHue ¢ TI1, npu Ml ca
Hanuue:

- 3HAQUYUTEsTHO MO-HUCKN CTONHOCTM
Ha cymapHute AO (kakTo no abcosnTHa
CTOMHOCT, Taka Cbl0 M B OTHOCMTENHA
CTOMHOCT 3a eAnHuLa NpoayKums);

- CpaBHUTESNIHO NOCTOSAHHA BE/INYU-
Ha Ha oTHocuTenHute AO B cebecToii-
HOCTTa Ha MJ/SIKOTO 3a LesiMa CPOK Ha
BHeJpsiBaHe Ha MallUHHO A0€EHE;

- 3HAQUYUTEsTHO MO-HUCKN CTONHOCTM
Ha oTHocuTtenHuTte AO B HavaslHuUTe

It can be seen from the figure that
for TA, the annual DA are a constant
value for the implementation period until
the final project capacity of the farm is
reached, and for the MA, the annual DA
are a variable, increasing value. In the
second case the results are determined
by the capacity of the milking equipment,
increasing in parallel with the increase in
the capacity of the farm.

The trend in relative DA is the
opposite: values are gradually decreasing
for TA, and for MA the relative DA is a
relatively constant value. Upon reaching
the farm’s design capacity, the relative
DA in both approaches are balanced.

The graphics analysis also shows
that in comparison with TA, there are the
following trends for MA:

- significantly lower total DA values
(both in absolute value and in relative
value per unit of production);

- a relatively constant value of the
relative DA in the cost price of milk for the
entire period of introduction of machine
milking;

- significantly lower relative DA in

the initial stages of introduction of
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eTanM Ha BHeApsABaHe Ha MalUNHHO
JoeHe.

Mo-HMCKNTE CTOMHOCTM Ha OTHOCK-
TenHute AO npu MI, ce o6scHABAT C Mo-
epekTMBHaTa «0OBBP3AHOCT»  MeXay
KanauuteTa Ha o6opyaBaHeTo 1 pasmepa
Ha CTaZoTo, B cpaBHeHue ¢ Ta3u npu TT1.
Mpn gocturaHe MPOEKTHUA KanauuTeT Ha
(hepmaTa ehekTMBHOCTTA Ha HaTOBapBa-
He Ha ob6opyaBaHeTO, Npwu ABaTa nofa-
Xofa, ce n3paBHABa, BC/EACTBME Ha KOETO
ce u3pasHABaT U oTHocuTenHuTe AO.

3a ycnoBuATa Ha HaCTOALWOTO W3-
cnefBaHe, U3BbPLUEHUTE pasyeTuTe nokas-
Bart, ye npunoxeHveTto Ha MM crnocobceTBa
3a peanusupaHe Ha WKoHoMUA OoT AO B
pasmep Ha 7 432 nB. Tasn UKOHOMUA €
ob6ycnoBeHa OT No-eeKTMBHOTO HaToBap-
BaHe Ha o6opygBaHeTO B rMpoueca Ha
BHeApsBaHe Ha MalUUHHO A0€eHe.

B Tabnuua 5 ca npeactaseHn
(ouHaHcoBUTE NOTOUM Mpu PUHAHCUpaHe
BHe[psBaHEeTO Ha MalUMHHO JO0eHe 4pes
6aHKOB KpeauT.

machine milking.

Lower relative DA values for MA
are explained by a more effective
‘commitment’ between equipment
capacity and flock size compared to TA.
Upon reaching the project capacity of the
farm, the efficiency of the load on the
equipment, in both approaches, is
balanced and consequently the relative
DAs also are balanced.

For the conditions of the present
study, the calculations indicate that the
application of the MA contributes to the
savings of DA in the amount of BGN 7
432. This saving is due to more efficient
loading of the equipment in the process
of introducing machine milking.

Table 5 presents the financial flows
in financing the introduction of machine
milking by bank loan.

Ta6nvua 5. Cxema Ha (pMHAHCOBUTE MOTOUM MPU BHeAPsiBAHE HA MalUMHHO

[O€eHe
Table 5. Scheme of the financial flows during the introduction of machine
milking
Cpok 3a Obmkuma
S oo C;%:ig:'ia n3nnawaHe Ha nnxsa 3a MeceyHun
s S5 MHBECTALMATA Kpeauta, 6p. nepuoga Ha BHOCKM, KpaliHa cToiHOCT Ha
Ids E I'IBL" ’ mMeceum KpeauTa, N8 ne/mec VHBECTULMATA, NB.
S599 Initial v.alue Term of Interest Monthly Final value of the
w % g g of the investment repayment of | payable for the | installment, investment, BGN
S BGN ’ the loan, term of loan, BGN/monthly
months BGN

Pa3mep Ha nHBecTUUMATa Npu npunoxeHve Ha TIM / Amount of the investment in case of TA

[ | 13850 | 120 | 502185 | 157,26 | 18871,85
Pa3mep Ha nHBecTMUMATa Npun npunoxeHne Ha MM / Amount of the investment in case of MA

| 3820 24 264,01 170,17 4084,01

Il 3286 24 227,08 146,38 3513,08

1] 2585 12 91,92 223,08 2676,92

[\ 4250 60 739,31 83,16 4989,31
o6uwo: 13941 120 1 322,32 15 263,32
Total: i

AHann3bT Ha OaHHWUTE Noka3sBa, ye
cymapHata Abmixkuma nuxsa npu MI1 e
no-masika ot 1asu npu TI ¢ 3,80 nbTH, a
obuwarta cyma Ha mHBecTuumsatTa npu Ml
e no-masnka c 19,12%.

Data analysis shows that the total
interest payable at MA is less than that of
TA with 3.80 times and the total amount
of the investment in MA is 19.12% less.
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Tes3n 3HaYMMKM pasnnkm ce obACHA-
BaT C (pakTa, Ye NPUNOXKeHNeTo Ha MIT
no3BosiiBa MoeTanHo «pascpoyBaHe»
npoueca Ha kpegutupaHe, CbO6GpasHO
eTanuTe Ha paswupsiBaHe Ha hepmara
[0 pgocTuraHe Ha KpaiiHus U NpoekTeH
Kanauurer.

n3BOAU

B npotmBoBec Ha 6naronpuATHUTE
npUPoOAO-KNUMaTUYHM [afleHocTu, 6ora-
TUTe Tpaauuuu, ronssMoTo pasHoobpasuve
OT abopureHHn Nopoan 1 3Ha4YMmocTTa My
3a MKOHOMMKaTa Ha cTpaHaTa, OBLEBb/A-
CcTBOTO B P. Bbsirapnsa e B cbCTOAHNE Ha
3agbnboyaBalla ce kpusa. 3a nepuoga
1990+2015 T. NOrosIoBMETO € HaMasssno
6,1 nbTm — ot 8,130 mnH. (1990 r.) Ha
1,332 MmnH. (2015 r.); cblyecTByBa 3anna-
Xa 3a NMMKBugupaHe Ha Lenn nopoau.

TpaiiHaTa TeHAEHUMS 3a HapacTBa-
He 6pos Ha oBuUedepmuTe, oTrnexaalim
Hag 100 oBLUEe-MailKi 1 3an/104eHN A3BU3-
KN, HE MOXe [a KOMMeHCHUpa YCKOPEeHOoTO
nvKBMAavpaHe Ha papebHuTe cTonaHcTBa.
Hanvue e cymapHOTO HamansiBaHe, KakTto
Ha obliaTa 4YMCNEHOCT Ha MOrosloBMETO,
Taka W Ha ob6uwus O6poii OBLEBBAHU
cTonaHcTea.

HeraTuBHuTe TeHAEHUUU B OBLE-
BB/ICTBOTO PA3KO KOHTpacTupaT C MOTeH-
LMana Ha cTpaHaTa 3a HeroBoTo ycneLuHo
pasBuTue: NPUPOAO-KNUMATUYHU  YCNO-
BUS; 6oratm N He3aMbpPCEHU MOYBEHMN pe-
cypcu n doypaxkHa 6asa; 6orat TpagmLnm
B MPOU3BOACTBOTO M npepaboTkata Ha
OBLEBBbHA NPOAYKLNS.

MpuioxeHMeTo Ha MoAy/MHMA noja-
X0[, 3a BHepsiBaHe Ha MallWHHO [j0eHe B
OBLUEBB/JHM CTOMaHCTBa C HapacTsall,
KanauuteT cnocobcTBa 3a HamansiBaHe
Ha UHBECTULMOHHUTE pa3xoau U Ha amop-
TU3aUMOHHUTE OTYUC/IEeHMsA. 3a YCoBUsS-
Ta Ha 6as3oBa oBLUed)epmMa C HayasieH
kanauuteT 40 oBLE-MaiK1, KpaeH Npoek-
TeH kanauuteT 160 oBuUe-Malikm 1 CPoK 3a
paswyvpsBaHe Ha osUedepmara U BHen-
psBaHe Ha MallVMHHO [OeHe — 5 roguHwu,
mMoraT fda ce peanusypar WMKOHOMUM OT
aMopTU3aUNOHHN OTUYUC/IEHMA B pasmep

These significant differences are
explained by the fact that the application
of MA allows for a staged "rescheduling”
of the loan process, according to the
stages of expansion of the farm until its
final project capacity is reached.

CONCLUSIONS

In contrast to the favorable natural
climatic conditions, the rich traditions, the
great variety of aboriginal breeds and its
significance for the country's economy,
sheep breeding in the Republic of
Bulgaria is in a state of deepening crisis.
For the period 1990 + 2015, the number
of animals decreased by 6.1 times — from
8.130 million (1990) to 1.332 million
(2015); there is a threat to the eradication
of entire breeds.

The sustained trend of increasing
the number of sheep farms rearing more
than 100 ewes and inseminated yearlings
cannot compensate the accelerated
eradication of small farms. This is the
reason for the cumulative reduction in
both the total number of livestock and the
total number of sheep farms.

Negative trends in sheep breeding
contradict the country's potential for
successful development: natural and
climate conditions; rich and unpolluted soil
resources and feed base; rich traditions in
the production and processing of sheep
production.

The application of the modular
approach to the introduction of machine
milking in sheep farms with increasing
capacity  contributes to reducing
investment costs and depreciation. For
the conditions of a basic sheep farm with
an initial capacity of 40 ewes, a final
project capacity of 160 ewes and a period
for expanding the sheep farm and the
introduction of machine milking — 5 years,
savings of depreciation allowance of BGN
7 432 can be realized, and the necessary
investments for the introduction of
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Ha 7 432 nB. a Heobxoanmute mMHBecTu- | machine milking should be reduced by
UMM 3a BHegpsBaHe Ha MalluMHHO AoeHe | 19.12%.
Aa ce Hamanat ¢ 19,12%.
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PE3IOME SUMMARY

MpoyyeHo e noBegeHMeTo Ha 29 The behaviour of 29 male and 28
MBXKN N 28 XeHCKn sipeTa oT nopogarta | female kids of Bulgarian White Dairy
Bbnarapcka 6sn1a mneyHa (BBM) B npo- | (BWD) goat was study in the first hour
Ob/KEHVEe Ha NbpBMS Yyac cned paxgaHe- | after their birth. The development of their
TO uM. Pa3BuTMeTo Ha noBeAeHMETO Ha | behaviour was evaluated on the basis of
ApeTaTa e OUueHeHOo Bb3 OCHOBa Ha noka- | the following indicators: time to the first
3aTenute: BpeMe A0 MbpBUSA oOnNuT 3a | attempt to rise, time to the first rising, total
cTaBaHe, BpemMe [0 MbPBOTO cTasaHe, | time standing on their feet, time to the first
06L0 BpemMe Ha CToeHe, Bpeme 0 nbpBu | attempt for sucking, time to the first
onut 3a 3abo3aBaHe, Bpeme A0 NbpBOTO | successful sucking and total time for
ycnewHo 3abo3aBaHe U 06LWO BpemMe Ha | sucking, observed within the first hour
603aeHe npocnegeHn No Bpeme Ha nbp- | after birth. It is statistically proven that the
BMSI Yac cnep paxgaHeTo. YCTaHOBEHO € | time to the first successful attempt for
ye, BPEMETO A0 NMbpBUA ycneweH onut 3a | rising of BWD is influenced by the gender
cTaBaHe Ha sipeTata oT nopogaTta BBEM ce | of the new-born — female kids rise at their
noesusiBa cTatucTnyeckn goctosepHo ot | feet earlier than male ones almost 7
nosla Ha HOBOPOAEHOTO — >XeHckuTe | minutes earlier.
speTa ce M3NpaBsT MO-paHO OT MBXKWTE
noytn cbc 7 min. MNMona Ha fApetata ot | Gender of BWD kids does not have a
nopogarta bBM He oka3Ba ctatucTuyecko | statistically proven influence over the
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[OCTOBEPHO B/NSIHNE BbPXY MokasaTenu-
Te: BpeEMe 40 NbpBM ONUT 3a 3a603aBaHe,
BpeMe [0 MbPBOTO YCMeLWHOo 3abo3aBaHe
1 06LLO BpeMe Ha 603aeHe.

KnouoBn pymun: apeta, BBM,
nosegeHne, 3abosaBaHe

YBO/[,

Pa3sutneto Ha noBefeHNETO Ha
APeTo npe3 MbpBUTE YacoBe cnepf

paxgaHeTo ocurypssa uvHdopmMauus 3a
HeroBus afanTuBeH KanauuTeT u Heobxo-
AMMOCTTa OT OoNnTUMK3NpaHe 1 agantmpa-
He TeXHONorMMTe Ha OTrexaaHe c ornes
yckopsiBaHe (OpMMpaHeTO Ha B3auMmo-
Bpb3kaTa Maiika — sipe, onasBaHeTo Ha
HOBOpOAEHUTE M NOBULLABAHE Ha penpo-
OyKTvBHaTa ehekTuBHOCT. HoBOpOaeHNTE
ApeTa ca C BMCOKa CTeneH Ha camoCTosI-
TEIHOCT U ca CnocobHM fa ce U3NpasaT u
3a603aAT CKOpPO cnep paxaaHeTo.

YcTaHOBEHO €, 4Ye HOpMa/lHOTO
3abo3aBaHe 1 ycBosiBaHe Ha Kosactpara
€ XXe3HeHOoBaeH (hakTop OT pellaBallo
3HauyeHue 3a 3gpaseTo (Khan et al., 2006)
U HOpMa/HMA pacTex no Bpeme Ha
HeoHaTa/IHOTO pas3BWTUE U CbLLO € Mo-
BaXXHO OT Ternoto npu paxaaHe (Chen et
al., 1999).

BpemeTo, He06x04MMO Ha HOBOPO-
[eHOTO Ja CTaHe 1 [a Hamepu BUMETO, e
OT U3K/TIYMTESTHA BAXKHOCT, 3a fAa 3anou-
He 3ab603aBaHeTO HaBpemMe. HeoHaTtasHa-
Ta CMBPTHOCT € Hali-B1coKa npes3 mbpseu-
Te TpW AHKW, KOETO npegnosnara, Yye cbLoU-
TUATA, HACTBLMBALLUW B TO3M NEpuog ca oT
pellaBallo 3HayeHue 3a OouefnsBaHeTo
(Nowak et al., 2000).

MoBegeHYeckMAT Mofen Ha speTo
€ HacoyeH KbM YyCTaHOBABaHe Bpb3ka C
mMalikaTa 1 3abo3aBaHe B paMKnTe Ha
YyBCTBUTENHWA NEPUOS Cnes paxgaHeTo
(Ramirez et all., 1998).

lNMposBaTta Ha nNoBeAeHWETO Ha
HOBOPOZEHOTO Cfef, paxiaHe e noenus-
Ha oT hakTopu, NPoM3ThYaLLyM OT CaMoTo
ape (nopoga, AMHKA, NOA U T.H.), NpeHa-
Ta/lHW B/USIHUA (XpaHeHe, 6poii HOBOPO-
JeHn), dhakTopwy, nponsThyally ot malika-
Ta (pasmepa Ha nnawueHTaTa, CbCTOsHUe-
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following indicators: time to first attempt
for sucking, time to first successful
attempt for sucking and total time spent in
sucking.

Key words: kids, BWD, behaviour,
sucking

INTRODUCTION

The development in the kid
behaviour, within the first hours after its
birth, provides information for its adaptive
capacity and the necessity to optimize
and adapt the breeding technologies in
order to speed the formation of the
relationship between goat-mother and kid,
the protection of new-borns and the
increase in reproductive efficiency. The
new-born kids have a high degree of
independence and are able to rise to their
feet and start sucking soon after their
birth.

It was found that the normal
sucking and assimilation of colostrum is a
vital factor crucial for health (Khan et al.,
2006) and the normal growth during the
neonatal development, and it is also more
important than birth weight (Chen et al.,
1999).

The time necessary for the new-
born to rise and find the udder is of utmost
importance in order to start sucking on
time. Neonatal death is the highest during
the first three days, which presumes, that
the events occurring within that period are
of crucial significance for the survival
(Nowak et al., 2000).

The behavioural model of the kid is
oriented towards the establishment of a
connection with the mother and start
sucking in the sensitive period after birth
(Ramirez et all., 1998).

The manifestation of behaviour of
newborn after birth is influenced by
factors arising from the kid itself (breed,
line, sex etc.), prenatal influences
(feeding, number of new-borns), factors
arising from the mother (the size of
placenta, body condition and age of the



TO Ha TAMOTO M Bb3pacTTa Ha MalikaTa) u
camus poauneH npouec (Dwyer, 2003).
Llenta Ha HacTosALWEeTOo uscnensaHe
e [la ce oueHu ajanTVBHUSA KanauuTeT Ha
MBXKWN U XEHCKKN apeTa oT nopogarta 66M
Bb3 OCHOBA Ha CKOpOCTTa Ha peanusnpa-
HEe Ha TMOBEAEHYECKMTE peakymm Mo
BPEME Ha NbpBUS Yac Cnej paxgaHeTo.

MATEPVAZT U METOOU

M3cnegBaHeTo e WU3BBLPLUIEHO B
Kosepepmata Ha EkcnepumeHTasHata
6asa KbM WHCTUTYTA MO NJAHWHCKO
XMBOTHOBBACTBO U 3emMegenue B Tp.
TposiH. MpocnegeHo e MOBEAEHMETO Ha
29 MBXKU 1 28 XXEHCKMN ApeTa OT nopoja-
Ta bBbarapcka 6sna mneyHa (BBM) B
TEYEHUE Ha MbPBUSA Yac cnep paxgaHeTo
um. Oko3BaHETO € npe3 Meceuute
heBpyapu 1 maprT.

Mpe3 3MMHUA Nepuos XWBOTHUTE
ca oTrexgaHn O0060pHO W XpaHeHu ¢
faxba cbabpxawa 1,6 kg. ceHo, 0,6 kg.
cnnax n 0,6 kg. KOHUEHTpUpaH thypax Ha
rnaea. OcurypeH e cBO6GOAEH AOCTHLN A0
BoJa 1 cosl. A npe3 neTHUTe Meceuu (Mai -
HOEMBpPW) KO3WTE ca Ha naila.

B xoga Ha HabnogeHmeTo Ha
XMBOTHUTE 65Xa W3MO0S3BaHN XPOHOMET-
pu, 3a ga ce oT4yeTe BPEMETO Ha BCUYKU
NPOMEH/TUBMN.

fApetata 6sxa HabnwgaBaHn OT
ABama m3crnegosartesim U HabloaeHNETO
NPOABIKN €[WH Yac Crief, paxaaHeTo.

OueHeHn ca crnegHUTe MNOBefEeH-
YeCcKU peakuun, perucTpupaHn npes nbp-
BMS Yac cref paxaaHeTo:

Bpeme [0 MbpBusi ONUT 3a CTaBaHe —
NPOABL/DKATESTHOCT Ha  nepuoga  oOT
paxgaHeTo (M3TNackBaHeTO) A0 NbpBUS
ONWT Ha SIPETO 3a CTaBaHe;

Bpeme [0 nNbpBOTO CTaBaHe —
NPOABL/DKATESTHOCT Ha  nepuoga  oOT
pax4aHeTo [0 MbpBMA YCMELWEH onuT 3a
cTaBaHe (OCTaBaHe Ha ApeTo NpasBo Ha 4
Kpaka noHe 3a 5 cekyHam);

O6LWo Bpeme Ha CTOeHe — BPEMETO
npe3 KoeTo fApeTo ocTaBa W3NpasBeHo
npes nbpBMA 4Yac OT NOCTHATa/IHUSA
XXMBOT;
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mother) and the course of the birth
process (Dwyer, 2003).

The aim of present study is to
assess the adaptive capacity of male and
female kids of BWD breed on the basis of
speed of realization of behavioural
reactions during the first hour after birth.

MATERIAL AND METHODS

The study was conducted in the
goat farm of the Experimental Base at
Research Institute on Mountain
Stockbreeding and Agriculture in the town
of Troyan. The behavior of 29 male and
28 female kids was followed of Bulgarian
White Dairy goat (BWD) breed within the
first hour after their birth. Kidding was in
February and March.

During the winter period animals
were kept in a barn and fed with a ration
containing 1.6 kg hay, 0.6 kg silage and
0.6 kg concentrated fodder per head.
There was a free access to water and
salt. In spring months (May - November),
goats were grazing.

Chronometers were used, in the
course of observation of the animals, to
give an account of the time of all
variables.

Kids were observed by two
researchers and the observation lasted for
one hour after birth.

The following behavioural reactions
were registered within the first hour after
birth:

Time to the first attempt to rise —
duration of the period from birth (pushing
out) to the first attempt of the kid to rise;

Time to the first rising — duration of
the period from birth to the first successful

attempt for rising (the kid remains
standing on its 4 limbs at least for 5
seconds).

Total time standing — the time

during which the kid remains standing on
its feet within the first hour of the postnatal
life;



Bpeme o nbpBM  onuT  3a
3ab603aBaHe — BPEMETO OT paxzaHeTo [0
MbpBUSA ONUT 3a 603aeHE;

Bpeme [0 nNbpBOTO  YCMELWHO
3ab603aBaHe — BPEMETO OT paxiaHeTo [0
3a603aHeTo;

O6wo Bpeme Ha 603aeHe
BpPEMETO M3pasxofBaHO OT SpeTo 3a
603aeHe B TeYEHMEe Ha MbpBUSA Yac cnef
paxaaHeTo.

[aHHnTe ca npeacTtaBeHM KaTo

cpefHa apuTMeTMYHa CTOMHOCT (X) mu

rpewka Ha cpegHoto (S X). Pesyntatute
OT BCMYKM 3ajaynm ca 06paboTBaHM C
naket WHCTPYMEHTM Ha cTaTucTnyecka
nporpama Windows (Microsoft Excel,
2003), a AOCTOBEpPHOCTTA € M34ncneHa no
metoga ANOVA nocpeactsoM egHodbak-
TOPEH aHaNn3.

PE3YJITATU N OBCBXXOAHE

YKeHckuTe apeTta NnpaBsAT NbPBUS CU
onnT 3a cTaBaHe Ha 6,89+1,34 min, KOeTo
€ MaJIKo Mo-paHo OT MbXKute 7,83+1,27
min (durypa 1). Bpemeto no nbpBus
yCrneweH onuT 3a CTaBaHe ce MoB/usiBa
CTATUCTMYECKM [OOCTOBEPHO OT Mona Ha
HOBOPOAEHOTO XEHCKUTE speTa ce
N3MpaBAT No-paHO OT MBXKUTE MOYTK CbC
7min (Ha 24,04+1,68 min n 31,15+2,80
min). NMoa BnMsiHME Ha nosia TernoTo Ha
MBXKUTE € M0-BUCOKO OT TersioTo Ha
XKEHCKUTE, KaTo pasfnvkata € Mno-CU/HO
uspaseHa npu 6nm3HaymTe (Katsarov et
al., 1979; Tsonev, 2014). lMo-KpaTKoTO
BpeMe [0 CTaBaHeTO Ha XEeHCKuTe sapeTa
BEPOSAITHO € CBbP3aHO C MO-HMUCKOTO TEerso
W no-KpaTkaTa MNnpOoAbLA-XUTENHOCT Ha
pax4aHeTo, KakTo M C KayecTBOTO Ha
MaiuymHaTa rpmxa, nspas-saBawio ce B no-
NPOABb/IKNTE/THOTO BPEME 3a 06rpmxBea-
HETO MM Npe3 NbPBUS Yac cneq paxgaHe-
To (Stoycheva et al. 2016). lNo-kpaTkus
nepuog 4O YCNEWHOTO M3npaBsHe B Ha-
LKA onuT He 61 MOINo Aa ce pasrnexsja
KaTto npegnoctaBka 3a NoBuvLIaBaHe Ha
NpexmBsemMocTTa, Tbil KaTto He BOAM A0
no-paHHo 3ab03aBaHe.

YKeHcknTe apeTa ce 3agbpxar no-
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Time to the first attempt for sucking —
time from birth to the first attempt for
sucking;

Time to the first successful sucking —
time from birth to beginning of sucking.

Total time for sucking - time spent
in sucking in the course of the first hour
after birth.

Data are presented as mean value

(X) and error of the mean (S X). Results
from all tasks were processed with
statistical tools  package  program
Windows (Microsoft Excel, 2003), and the
reliability was calculated by ANOVA
method through single-factor analysis.

RESULTS AND DISCUSSION

The female kids made their first
attempt to rise on 6.89+1.34 min, which
was a little earlier than 7.83%+1.27 min
(Figure 1). It is statistically proven that the
time to the first successful attempt of the
new-born to rise is influenced by the
gender — female kids rose earlier on their
feet than male ones with almost 7 min (on
24.04+1.68 min and 31.15+2.80 min). The
weight of male kids is heavier than for
female kids under the influence of the
gender, as the difference is more
significant for twins (Katsarov et al., 1979;
Tsonev, 2014). The shorter time for rising
of female kids probably is connected with
the lower weight and shorter duration of
birth, as well as with the quality of
maternal care, manifesting in longer
period for their care in the first hour after
birth (Stoycheva et al., 2016).

The shorter period to the first successful
rising in our experiment could not be
viewed as a prerequisite for increase of
rumination as it does not lead to earlier
sucking.

Female kids stood for a longer



ObNro BpeMe u3npaBeHu Mpe3 MbpBus
yac cnep paxpgaHe (22,12+2,33 min), HO
pasnukarta cnpsmo Mbxkute (20,21+2,92
min) e HepokasaHa. (®urypa 1). Bcuukn
MBXKUTE W XEHCKUTE speTa ca Hanpa-
BUAM ONMUT 3a CcTaBaHe kaTo 86% oOT
MBbXKMTE M 96% OT XeHckute ca ce
U3MNpaBu/In U CTOA/IN YCMELIHO MO Bpeme
Ha KOHTPONMPaHUSA NEPUOA,.
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to the first attempt to
rise

to the first successful
attempt to rise

period on their feet in the first hour after
birth (22.12+2.33 min), but the difference
in  comparison with male ones
(20.21£2.92 min) was not proven (Figure
1). All male and female kids have made
an attempt to rise as 86% of the male and
96% of the female actually rose and stood
successfully during the controlled period.

i male

N female

total time on their feet
within 1st hour

Expression of behavioural reactions

dur. 1. EchekT Ha nosia Ha APeTo BbpPXy BPEMETO Ha CTaBaHe M 0OOLOTO Bpeme
npe3 KOeTo CTOM N3NPaBeHO Npe3 NbPBUSA Yac cren paxaaHeTo
Fig. 1. Influence of gender of kid over time for rising and total time spent on their

feet within the first hour after birth

MbXKMTE ApeTa NpPaBAT MbPBUSA CU
onut 3a 3abo3aBaHe Ha 27,31+3,42 min n
3a603aBar ycnewHo Ha 30,75+3,28 min,
KOETO € MNOo-paHO CPaBHEHO C XEHCKUTe
cbotBeTHO Ha 30,53+2,60 min
41,20£4,04 min (durypa 2). Bbnpeku no-
paHHOTO 3ab03aBaHe Ha  MbBXKUTE,
XeHckute sApeta 603adaT C ABE MWHYTU
rnoseuve OT TAX.

45 % OT MBXKUTE ca Hanpaswuiv
onuT 3a 3a603aT, a egsa 14% (4 6p.) ca
603ann npe3 nbpBMA 4Yac. 68% oOT
XEHCKuTe ca Hanpasunu onut u 36% ot
TAX ca 603anM ycnewHo no Bpeme Ha
KOHTPO/IpaHnsa nepuog,.

=

Male kids made their first attempt
to suck on 27.31+3.42 min and they
sucked successfully on 30.75+3.28 min,
which was earlier in comparison with
female ones respectively on 30.53+2.60
min and 41.20+4.04 min (Figure 2). In
spite of the earlier sucking of male kids,
female kids sucked two minutes more.

45% of the male kids made an
attempt to suck, and only 14% (4 kids)
sucked within the first hour. 68% of the
female kids made and attempt and 36%
of them sucked successfully within the
controlled period.
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v

to first attempt for
sucking

to successful attempt
for sucking

i male

N female

total time for sucking
within 1st hour

Expression of behavioural reactions

®ur. 2. EchekT Ha nosia BbpxXy BpeMeTO A0 3a603aBaHe Npes3 NbpBUS yac cres

paxgaHe Ha ApeTo

Fig. 2. Impact of gender over time to the start of sucking within the first hour

after birth of kid

Martinez et al. (2009), cbobuiaBaT
ye XeHckute sapeta 3abo3aBaT NoO-KbCHO
KOeTO CbBMaja C yCTaHOBEHOTO OT Hac.
3a pasfnvka OT HaweTo npoyysaHe ob6a-
ye, XEHCKWUTEe npekapsar Mno-Masiko Bpe-
Me B 603aeHe B CpaBHEHWE C MDBXKUTE
XWBOTHU KaTo pas/ivkuTe ca HeoKasaHu.
ABTOpUTE He YyCTaHOBABAT 3HAUYUTENHU
pasMuns No oTHOLIEHME 06LmsA 6poii Ha
ycnewHo 3abo3anmMTe apeTa npes Mmbp-
BMS Yac cnepf paxgaHeTo, KOWTo CbCTas-
nABa CbOTBETHO 66% nNpu MBXKATE U
65% npu XXeHckuTe XUBOTHW. 82% OT
MbXKUTE N 85% OT XXEeHCKUTe sapeTa ca
HanpaBu/n onuT 3a 3abo3aBaHe, a 66%
OT MBXKUTE U 65% OT XeHckuTe ca
3a603au ycneLuHo.

Hama pgoctarbyHo nHdopmMaLms 3a
CblUECTBYBAHETO Ha leHeTUYHO JeTep-
MUHUpaHX pas3nnumMa B CTeneHTa Ha
dousnonornyHaTa 3peniocT KbM MOMEHTa
Ha paxpaaHeTo, 06ycnasBsLWM pasnMuns
BbB (hm3nyeckaTa akTUBHOCT Ha HOBOPO-
JeHVTe OT pasnnyeH non M TN Ha
paxgaHe. KonnyectBoTo Ha eHepruitHnTe
pe3epBu Ha sApeTtaTta, C pas3fIM4yHO Terno

Martinez et al. (2009) noticed that
female kids start sucking later, which
coincides with our results. Unlike our
study, however, female kids spend less
time in sucking in comparison with male
kids as differences are not proven.

Authors do not found significant
differences with respect to total number
of kids that sucked successfully within the
first hour after birth, which represents
respectively 66% for male and 65% for
female kids. 82% of male and 85% of
female kids made an attempt for sucking,
and 66% of the male kids and 65% of the
female kids sucked successfully.

There is not enough information for
the existence of genetically determined
differences in the stage of physiological
maturity at the moment of birth, which
determines the differences in the physical
activity of new-borns of different sex and
type of birth. The amount of energetic
reserves of kids, having different weight
at the moment of birth, would not have
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KbM MOMEHTA Ha PaX[aHeTo, CblUo He
6M MOrno pga okaxe edqiekT Bbpxy
TAXHaTa aKTMBHOCT Npe3 NbpBUTE MUHY-
T Ha NOCTHATa/IHUSI XUBOT, U CbOTBET-
HO, BbpXy BPEMETO A0 MbpPBUS YCNELUEH
ONWT 3a CTaBaHe npu Nno-aekuTe speta.

N3BOAN

BpemeTo [0 MbpBUS ycnewleH onuT
3a cTaBaHe Ha fpeTaTa OT nopogara b6M
ce noBs/usiBa CTaTUCTUYECKN [OCTOBEPHO
OT nosia Ha HOBOPOLEHOTO — XXEHCKUTe
ApeTa ce U3npaBAT No-paHO OT MbXKUTE.

Mona Ha fApeTata OT nopojara
BEM He okasBa cTaTucTUYecko 4OCToBep-
HO BNUsIHWE BBbPXY MokasaTtenute: Bpeme
[0 nNbpBu onuT 3a 3abo3aBaHe, Bpeme [0
MbpBOTO YyCMNewHo 3abo3aBaHe M 06LLO
BpemMe Ha 603aeHe.

effect either on their activity within the
first minutes of the postnatal life, and
respectively on time to the first successful
attempt for rising of kids with lower
weight.

CONCLUSIONS

It is statistically proven that the time
to the first successful attempt for rising of
kids of BWD is influenced by the gender
of the new-born — female kids rise at their
feet almost 7 min earlier than male ones.

Gender of kids of BWD does not
have a statistically proven influence over
the following indicators: time to the first
attempt for sucking, time to the first
successful attempt for sucking and total
time spent in sucking.
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PE3IOME

HacToswwoTo nscnegsaHe npeacrass
0006LLeH aHaNn3 Ha Bapuauumute B OKpac-
KaTa Ha KOoCMeHaTa TMOKpMBKa Ha [ABe
Ob/IrapckM  aBTOXTOHHW MOPOAU KO3
Kanodepcka avnrokocmecta u Bbarapcka
BMTOpOra Ab/ITOKOCMEecTa K0o3a, OTrnexaaHun
B lOrozanagHa buobarapus. W3b6paHute
eksemnasapu dopmupar npej-craBuTenHa
n3Bagka 3a nopogute — 120 obcnepsaHu
XMBOTHM (no 60 oT nopoga). 3a LenmTe Ha
uscneasaHeTo 6axa noabpaHu HepoacTBe-
HW YUCTOMOPOLHU XMBOTHM OT 10 cTaja,
oNuueTBOpsBaLLM NMb/IHOTO pa3Hoobpasve B
OLBETABAHETO Ha KOCMeHaTa MOKPMBKa,
XapakTepHo 3a nonynauumMte Ha [ABeTe
nopoan. Ha 6asata Ha NpoBeAEHOTO W3-
cnefjBaHe BbpPXy OKpackuTe Ha KocMmeHarta
MOKpMBKa Ha eK3emnisapu OT nonynauuure
Ha Bbbarapckata BuTopora Ab/irokocMecTa
Ko3a 1 Kanodepckara gb/rokocmecrta Kosa,
oTrnexgaHn B HOrosanagHa bBbarapus,
mMorat fga ce paudbepeHumpatr 5 6a30BK
oKpacku yepHa, pvxo-kadsBa,
cpebpucrto-cua, ,6ap3a”’, uyepHo-rapecrta.
[Be oT TaAX (4epHa n pwxo-kadsnea), ce
obycnaBaT OT B-nokyca, onpegensiy,
eymenaHvHoBata nUIrMeHTaums u  Tpu
(cpebpucto-cusa, ,6ap3a”’, yepHo-rapecra)
ce obycnaeAaT oT Agouti-nokyca.

Knrouosu aAymMmun: aBTOXTOHHMU
nopoan KO3u, OKpaCka Ha KOCMeHa
NOKpuBKa
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SUMMARY

The present study shows a
summary analysis of variations in the
color of coat in two Bulgarian autohtonous
goat breeds — Kalofer longhaired and
Bulgarian screw-horned longhaired goat
breeds, reared in Southwest Bulgaria. The
specimens included in the investigation,
form a representative sample of breeds —
120 typical animals (60 of each breed).
For the purposes of the study were
selected purebred animals, without
common grandparents from 10 herds,
representing the full diversity of color of
the coat, typical for the populations of

both breeds. On the base of this
investigation conducted on the hair
coverings of specimens from the

populations of the Kalofer longhaired and
Bulgarian screw-horned longhaired goat
grown in Southwestern Bulgaria, the
results show that 5 basic colorations of
the coat can be differentiated — Black,
Red-brown, Silver-gray, Paecock "barza",
Black and tan. Two of them (black and red-
brown) have been determined by the B-
locus, defining the Eumelanic pigmentation,
and three (silver-gray, "barza", black and
tan) have been determined by Agouti-locus.

Key words: autohtonous goat
breeds, color of coat
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LiBeTa Ha kocMeHaTa MoKpVBKa npu
KO3MTE € BaXEH €eJIeMEeHT OT TexXHus
€eKCTepMop, U YeCcTo e Nopogoonpeaesnsuy
npu3Hak. CblyecTByBa U3K/IHOUYUTENHO
pasHoobpa3ve npy OUBETABAHETO Ha
KOCMeHaTa MNokpuBKa npu NopoauTte Kosu
B cBeTa. To3u npobsiem e npencrasnissasl
WHTEPEC W B MMWHAIOTO, MHOXECTBO
aBTOpU ca onuTBa/IM Ja cuctemaTusvpar
pas/iMyHUTe OKpacku 1 Aa TbpcAT reHe-
TUYHaTa 06YCNIOBEHOCT NPU HAKOU OT TAX
(Asdell et al., 1928; Adalsteinsson et al.,
1994; Berge, 1966; Eidregevic, 1941;
Lauvergne, 1985, Lauvergne et al, 1987;
Lush, 1926). OcBeH 4nCTO eKcTepuopeH
npu3HakK, LBeTa Ha KOoCMeHaTa MOKpuBKa
MMa BaKHO 3Ha4YeHWe 3a Tepmoperyna-
ymata npu kosnte (Kant et al. 1985).
OuBeTaBaHETO Ha KOCMeHaTa MNOKpUBKa
npu KosuTe ce onpegens oT ABa pasnuny-
HW MeNlaHUHOBW NurmeHTa — Eumelanin n
Pheomelanin. MurmeHTnTe ca aepuBatn
OT oKcugauusita U nosmmepusauusita Ha
ABE aMWHOKMUCENMHN — Tupo3nH 1 Tpun-
TodhaH. Te ce cuHTE3MpaT OT MeslaHoLu-
TMTEe B KOCMEHarta J/lykoBuua U ce pas-
npegensaT BbB BNakHOTO. [pu nnncaTta Ha
MeNaHVHOBM 3bpHa BbB B/IAKHOTO HSMa
NUrMeHT 1 ce nposiesea 6sn usaT. Mena-
HUHOBMA nurMeHT Eumelanin obycnass
YepHO WM KadpsiBO OLBETSABAHE Ha KOCM-
eHara nokpmeka. Kato kadpsiBOTo MOXe aa
6bAe TbMHO (HacuTeHo) KadsiBO WAn
ceeTnokaaso. Mpu 103K TMN NUrMeHTa-
UUS, XXMBOTHOTO BUHArn € m3usano ouse-
TEHO B €4WH OT OCHOBHWTE LBETOBE —
yepHo wan kadseo. Kato JOMWHAHTHUS
anen e B + B ,B” nokyca n onpegens
yepHus UBAT. HAKOMIKO peuecuBHn anena
onpefenAaT  pas/IMyHUTE  HIDaHCW  Ha
kahasoTo (Adalsteinsson et al., 1994).

MenaHuHoBUSA nNUrMeHT Pheomelanin
€ OTFOBOpEH 3a nposiBata Ha Kpemasus,
YepBEHUS M OpaHXeBO-KadsB LBAT Npu
KOCMeHaTa MOKpvBKa Ha ko3uTe. HioaH-
CUTEe Ha TO3M TUM NUTMEHTaLMs ca U3K/Io-
YUTENHO MPOMEH/IMBK, U 3a pas3nuka oT
Tuna Eumelanin, nputexaBaT WHOUBU-
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INTRODUCTION

The color of the goat's coat is an
important element of their exterior, and is
often a defining sign. There is an
extraordinary variety in the coloring of the
coat in goat breeds in the world.

This problem has been of interest and in
the past many authors have tried to
systematize the different colors and look
for the genetic condition in some of them
(Asdell et al., 1928; Adalsteinsson et al.,
1994; Berge, 1966; Eidregevic, 1941;
Lauvergne, 1985, Lauvergne et al., 1987;
Lush, 1926). In addition to a purely
exterior feature, the color of the coat is
important for thermoregulation in goats
(Kant et al., 1985).

The hair coloration of goats is determined
by two different melanin pigments -
Eumelanin and Pheomelanin. Pigments
are derivatives of the oxidation and
polymerization of two amino acids
Tyrosine and Tryptophan. They are
synthesized by the melanocytes in the
hair bulb and distributed into the fiber. In
the absence of melanin grains, there is no
pigment in the fiber, and a white color
appears. Melanin pigment Eumelanin
causes black or brown coloration of the
coat. Like brown, it can be dark (deep)
brown or light brown.

With this type of pigmentation, the animal
is always fully colored in one of the main
colors — black or brown. As the dominant
allele is B + in the "B" locus, and defines
the black color. Several recessive alleles
define the different nuances of brown
(Adalsteinsson et al., 1994).

The melanin pigment Pheomelanin
is responsible for the appearance of the
cream, red and orange-brown color in the
goat's coat. The nuances of this type of
pigmentation are extremely variable, and
unlike the Eumelanin type, they have
individual variability. Some specimens



AyanHa BapvabunHoct. Mpu HAKOW ek-
3emMnasapu Morat ga ce Habnwpaeat Ha
no-TbMHoOYepBeHVKaB (hOH, 6riegokpema-
BW 30HU. ToBa 3aTpyAHsABa ToYHaTa UaeH-
TguKaumss Ha cheomenaHmHoBarta Mnur-
MeHTauusA. To3n TUN NUrMeHTauma MoXxe
Ja Bapupa OT MHOM0O TbMHO [0 MHOro
cBeT/10. KaTto B KpailHO CBET/IMTE TOHOBE,
oLBeTsIBaHeTO MOXe aa 6bae MHoro 6sie-
JoKpeMaBo, [0 NoYTn 65a10. MNpn TbMHUTE
eKcTpemMu, MoXe fia ce 06bpka ¢ kadsBu-
Te TOHOBe Ha eymeslaHMHoBaTa MNUrMeH-
Tauus. Kato ysano npu peomenaHnHoBa-
Ta NUrMeHTauua UBeTOBETE Ha KOCMeHa-
Ta MOKPUBKA MMAaT 4YepBEHWKAB OTTEHDK.
ToBa KOHTpacTMpa C eymenaHuHosata
NMrMeHTaumsi, NpuM KOSITO MNpu  M3paseHo
KagsBO oLBeTABaHe Ha KOCMeHaTa MoKpuB-
Ka, uepBeHUTEe OTTEHbLUM ca Mo-cnabo
n3paseHu (Adalsteinsson et al., 1994).

EAVWH OT Hali-BaXXHUTE /IOKYCU KOH-
TponmMpaLLm okpackute npu kosmte e Agouti-
NOKyca, KOMTO KOHTpOo/Mpa pasnpesesneHme-
T0 Ha Eumelanin n Pheomelanin npwu
KocmeHaTta nokpueka (Adalsteinsson et al.,
1994). 3a pa ce onpefesnn okpackata Ha
KoCcMeHaTa NoKpUBKa npu Kko3uTe, TpsibBa Aa
ce umaT npeasBua pasnpefeneHneTo no
TAMOTO Ha 30HWTE, onpejesieHn oT ABaTta
TUna menaHvHoBa nUrMeHTaums. Knacudm-
KauuaTa Ha 6a30BUTE OKPacku Npu KosuTe
3aBMCKM OT cheunguuHnTe BapuaHTM Ha
NMUrMEHTaUMA Ha pas/IMYHUTE yyacTbuu OT
TANOTO uM. lNposBaTta Ha 30HW Ha Aenwr-
MeHTaUusi Mo TANOTO Ha ko3uTe (6sna
NeTHMUCTOCT), 61 Morna fa npukpre onpege-
NeHV TUNOBE OKPaCKWU.

Mpn MecTHUTE nmnopoan KO3 B
Bbarapuss cucteMHa knacudmkaumst  Ha
OoKpackuTe He e u3BbplIBaHa [0 cera.
MNMoBeyeTo aBTOpPU NpPOy4Ba/IM MeCTHUTE
KO3W y Hac onpejensT LBeTa Ha KocMeHaTa
NnoKpMBKa  Kato  ,pas/IMyHM  LBETOBMU
BapuaHTn” (Balevska and Tjankov, 1971;
Kadiyski, 1958). B pa3nuuHu ctaga morar
[Ja ce cpellaT KakTo efHOLBETHU, Taka U
MbCTPU KO3U C Pas3NMYHM  HIOAHCU, HO
cnopeg Solomonov et al. (1984) ToBa
pasHoobpasne MOxe ga ce cBefe [0 Tpu
OCHOBHMU LiBSITA: YepeH, kadhsiB 1 C1BOOGS/I.

EfnBa npes nocnefHute rogvHu, cbe
cTapTpaHe Ha CuUCTEMHa  pa3BbAHa
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may have a darker red background, pale
creamy areas.

This hinders the exact identification of
pheomelanine pigmentation. This type of
pigmentation can range from very dark to
very light. As in the extremely light tones,
the coloration can be very pale cream to
almost white. To dark extremes, it can go
wrong with the brown tones of Eumelan
pigmentation.

Generally, in pheomelanine pigmentation,
the colors of the hair cover have a reddish
tinge. This contrasts with the eumelanic
pigmentation, where the red hues are less
pronounced when the brown color of the
hair is pronounced (Adalsteinsson et al.,
1994).

One of the most important locus
controllers in goats is Agouti-locus, which
controls the distribution of Eumelanin and
Pheomelanin in the coat (Adalsteinsson et
al., 1994). In order to determine the color
of the goat's hair cover, the body
distribution of the areas determined by the
two types of melanin pigmentation should
be considered. The classification of the
basic colors of the coat depends on the
specific pigmentation variants of the
different parts of their body. The
appearance of depigmentation zones on
the goat's body (white spotted) could
mask certain types of colorations.

In local goat breeds in Bulgaria
systemic classification of the colors of
coat has not been performed until now.
Most authors studied the local goats in
Bulgaria to define the color of the coat as
"different color variants" (Balevska and
Tjankov, 1971; Kadiyski, 1958). Various
flocks can be found both monochromatic
and colorful goats with different nuances,
but according to Solomonov et al. (1984)
this variety can be reduced to three basic
colors: black, brown and gray-white.

It is only in recent years, with the
start of a systemic breeding activity with



JeHoCT ¢ MecTHUTe nopoan Kanodpepcka
Abnrokocmecta ¥ Bbarapcka BuTOpora
Ob/rokocmecTa Kosa, 3anoyHa noApobHO
onpefensiHe Ha OKpackuTe Ha KocMeHaTta
nokpuska (Vuchkov et al., 2011; Vuchkov
and Dimov, 2012).

Nuncata Ha knacudrkauma Ha
TUNOBETE OKPacKu Npu MeCcTHUTE nopoau
Ko3n — Kanodpepcka [bnrokocmecta wu
Bvnarapcka Butopora  Ab/rokocmecta
KO3a, Hanara ga ce npoyyart v nogpo6bHo
Ja ce onuwart pas/iMyHUTe BapmaHTu Ha
OLBETSIBAHETO Ha KOCMEHAaTa 1M NOKpPUBKA.

MATEPWNAN N METO4WA

3a HyxauTe Ha uscnegsaHeTo belle
npoBefieH MOHUTOPUHT Ha CblUecTByBallaTa
nonynaumMsa Ha bBbnrapckata Bwurtopora
ObNrokocmecta Kos3a B eCTeCTBeHus 3a
nopogara apeas Ha pasnpocTpaHeHue -—
ce/muia B M/I@HUHCKMTE paiioHn Ha
tOrozanagHa Bbnrapus (CknoHoBeTe Ha
FOxeH [lMupuH, OrpaxaeH, ManaiieBscka
nnaHuHa). Taka cbllo Gewe obcnensaHa
1 nonynauuatTa Ha Kanodepckara gbro-
KOCMecCTa Ko3a, oTrnexjaHa B apeana Ha
lOrozanagHa bbarapusa. HabenssaHu
6sxa 5 cTaga ¢ bbarapcky BUTOPOrn Kosu
B bnaroesrpagcka o6nact, nokannsmpaHu
B cnefgHute cenuwa — rp. KpecHa, c.
KbpHanoso c. [peHoBo, o6uy. MeTpuy, c.
XbpcoBo 06w, CaHpaHcku, c. [lnocku,
o6u,. CaHpgaHcku. MogpobHo 6sxa obenes-
BaHM 45 XeHCKM M 15 MBXKM TUNUYHK
eK3emnisapa, 3aBbplIMIN  pacTexa Cw.
AHanormyHo, 6s1xa n3bpaHmn 45 xeHckn n 15
MBXKM TUMWYHW ek3emnaapa oT 5 ctaga ¢
Kanodepckn obArokocMecTu Ko3u B paioHa
Ha rp. baHcko, Cumutnm, c. Bnaxu, o6buy.
KpecHa, c. [onHa [pagewHuya o6u,.
KpecHa. Mogpo6Ho 6Gelwle onucaH Tuna Ha
nArMeHTauuss Ha KOoCMeHaTa MOKpUBKa Ha
BCEKN eK3eMmnnisap OT u3cnefBaHeTo, Karto
6elle oT6enA3BaHO HaMuMe Ha 30HU Ha
jenvrmeHTaums (6enu netHa), B c/ydauTe
KbAeTo 6sixa nspaseHu. V13bpaHute ek3eM-
nnsapu opmupart npeacrasytenHa n3sagka
3a ABeTe nopoau, onvueTBopsBalla mbHO-
TO pasHoobpasve OT oOuBeTABaHe Ha
KOCMeHaTta UM MoKpuBKa.
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the local breeds of Kalofer longhaired and
Bulgarian screw-horned longhaired goat,
a detailed determination of the shades of
the coat (Vuchkov et al., 2011; Vuchkov
and Dimov, 2012).

The lack of classification of the
types of the color of coat in the local goat
breeds — Kalofer longhaired and Bulgarian
screw-horned longhaired goat necessitates
to study and describe in detail the
different variants of the coloring of their
hair cover.

MATERIAL AND METHODS

For the needs of the survey, the
existing population of the Bulgarian,
longhaired goat, was monitored in the
natural distribution area — settlements in
the mountainous regions of Southwest
Bulgaria (the slopes of Southern Pirin,
Ograzhden, Malashevska Mountain). The
population of the Kalofer long-haired goat
grown in the area of Southwestern
Bulgaria was also surveyed.There were 5
flocks of Bulgarian screw-hornedgoats in
the Blagoevgrad region, located in the
following villages — Kresna, Karnalovo
vilage of Drenovo, Petrich, Hursovo
municipality Sandanski, Ploshki village,
Sandanski.

A total of 45 female and 15 male
specimens (maturated) have been
examined. Similarly, 45 females and 15
males were selected from 5 herds from
Kalofer long-haired goats in the region of
Bansko, Simitli, Vlahi, Kresna, Dolna
Gradeshnitsa village, Kresna.

A detailed description of the type of coat
pigmentation of each specimen of the
study was noted, showing depigmentation
(white spots) in the cases where it was
expressed. The selected specimens from
a representative sample of the two breeds
embodying the full variety of coloration of
their coat.



PE3YJITATU N OBCBXXOAHE

Ha 6a3arta Ha npoBefeHOoTO Npoyy-
BaHe B nonynawuuuTe Ha [BeTe aBTOXTOH-
HU nopoau ko3u (Kasodepcka Abrokoc-
MecTa Ko3a M Bbsirapcka Butopora Obii-
rokocmecTta Kosa), oTrniexgaaHu B HOro-
3anagHa bwnrapusa, morat ga 6baart au-
hepeHUMpaHn HAKOSIKO 6a30BM OKPacKu.

UepHO nurmMeHTMpaHa KOoCMeHa mno-
KpuBKa. KocmeHaTta nokpvBka € paBHOMep-
HO, HacMTeHO YepHa, 6e3 HUKaKBU W3CBET-
nABalmM 30HM no TAn0To. Cpelwa ce u npu
[BeTe aBTOXTOHHM nopoan (Purypa 1).
M3nonsBaiikn knacumkaumsaTa Ha OKpacku-
Te npu Ko3uTe Ha Adalsteinsson et al.
(1994), mame HanMue TUNNYHO eyMesiaHn-
HOBa MUrMeHTaums. MNpu HAKOW ek3eMnaspu
MOXe fAa ce HabnwogaBa YepBEHUKaBU
OTTEHBbLM Ha Bbpxa Ha KOCbMa, KOETO e
NoOpoAEeHO OT BAMSIHMETO Ha hakTopu Ha
oKosiHaTa cpepga (CnbHUe, BATLP, Bnara),
KOUTO uM3cyllaBaT W YBpeXAaT BIaKHOTO
KbM Heroeusi kpaii. ToBa He 6uBa ja ce
Obpka C ApYrvM OKpacku npyu KOUTO Ha M3us-
N0 YepeH (hoH ce HabnwgasaT kadssoyep-
BEHVM 30HM KakTo € npu T. Hap. ,4epHO
rapecta” okpacka (black and tan). C Bb3-
pacTTa npu N3usIo YepHUTE eK3eMMsSpu ce
HabnogasaTt 1 CYBW BakHa Mo Ab/HXMHATA
Ha rpbbHaTa NMHUS, 0COGEHO K3pa3eHn B
obniacTTa Ha Kpynara.

)

dur.

RESULTS AND DISCUSSION
Based on the study conducted in
the populations of the two autochthonous
goat breeds (Kalofer longhaired and
Bulgarian screw-horned longhaired goat)
grown in Southwest Bulgaria, several
basic colors can be differentiated.

Black pigmented coat. The hair
cover is even, deep black, with no
lightening areas on the body. It is found in
both autochthonous breeds (Figure 1).

Using the Adalsteinsson et al.,, (1994)
Goat Classification, we have typically
eumelanic  pigmentation. In  some
specimens, red hues can be observed at
the top of the hair, which is caused by the
influence of environmental factors (sun,
wind, moisture) that dry and damage the
fiber to its end.

This should not be confused with other
shades where brownish red areas are
observed on a black background, as is the
so-called black and tan color. With the
age of wholly black specimens, gray fibers
along the dorsal line are also observed,
especially in the croup area.

1. YepHOo nMrmMeHTMpaHa KOCMeHa MnokpuBka npu Bbarapcka Butopora

AbnrokocmecTta ko3a (1) n npmn Kanodepcka ab/rokocmecTa kosa (2)
Fig. 1. Black pigmented coat of Bulgarian screw-horned longhaired (1) and

Kalofer longhaired (2) goats



Kato pasHOBMOHOCT Ha 4uUCTO
YyepHusa UBAT Npu ABeTe MECTHWU MOopoAaM,
ce cpewar T.Hap. OT  MECTHOTO
HaceneHue ,4epHo-mycTaBu” Ko3u. [Mpwu
TO3M BapuaHT ce Habnwgasa Masku
6enn neTbHUa nog popmarta Ha ,npbCKn”
camo B obnacTTa Ha MyuyHaTa u ywuTe.
Tasn cneunduyuHa NUIMEHTaUUS MOXe
Ja ce HabnwgaBa W npu  ,YepHo-
rapectuma” UBAT.

Pwmxo-kathsBo nurmMeHTMpaHa Koc-
MeHa nokpvBka. LiBeTa npu 103w T!n nur-
MeHTaLusi Bapupa OT TbMHO LUOKOS1af0BO
KahsiBO 0 CBET/I0 OXPEHO. XapaKTepHo 3a
Tasmn oKpacka e, Ye IMraBuuuTe Ha ycTHuTe,
HOoca ¥ KienauuTe ca HacuUTEHO kepemuje-
HO KadhsiBM. JIncBa KakbBTO U A € YepeH
nurmeHT (durypa 2). Cpewa ce un npu
[BETe aBTOXTOHHW MOPOAM, KATO B HAKOU
paiioHn MeCTHOTO HacesfeHMe Hapuya Ko3u
C TakaBa okpac-ka ,nnasu”’. HyxHo e ga ce
oT6enexu, Yye spetara ce paxgar kadsBo-
UepBEHUKaBU U BMOC/EACTBME KOCMUTE NO
TAMOTO MoraT fja 3CcBeTNAT.

our.
BUTOPOr AbArokocMecT npby (1) n npu Kanodepckn ObArokocMecT nNpbY (2)

Fig. 2. Red-brown pigmented coat of Bulgarian screw-horned longhaired (1) and
Kalofer longhaired (2) goats

Mo-TbMEH U HacuMTeH ocTaBa PWXO-
KapsiBUSt MATMEHT MO KO3WHaTa Ha fiuueBa-
Ta 4yacT Ha rnaBaTa M [o/sHata 4acT Ha
KpaitHuuute. Puxo-kadsaBata nurMmeHTaums
Ha KOCMeHaTa MoKpMBKa Npy ABETE MECTHU
nopoay y Hac, oTroBapsi Ha eymesilaHWHO-
BUS TUM NUrMeHTaums o0603HayeHa KaTo
.brown” no Adalsteinsson et al. (1994).

As a variation of the pure black
color in the two local breeds, called
"cherno-mustavi" That it is known among
the local people in region of South West
Bulgaria. In this version, small white
spots are observed in the form of
"splashes" only in the area of the muzzle
and ears. This specific pigmentation can
also be observed in the "black and tan"
color of coat.

Red-brown pigmented coat. The
color of this type of pigmentation ranges
from dark chocolate brown to very light-
brown. Typical of this color is that the
mucous membranes of the lips, nose and
eyelids are deeply tanned brown. There
is no black pigment (Figure 2). It occurs
in both autochthonous breeds, and in
some areas the local people calls goats
with such "plavi". It is necessary to note
that the kids are born brown-reddish and
subsequently the hairs on the body can
lighten.

2. Pwxo-kathsiBa NUIrMeHTMpaHa KOCMeHa TMOKpvBKa npu Bbarapcku

Dark and intense, the red-brown
pigment remains on the fur on the head
and lower limbs. The reddish-brown
pigmentation of the hair cover in the two
local breeds in our country corresponds
to the eumelanin-type, pigmentation
marked like "brown" by Adalsteinsson et
al. (1994).
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Cpebpucto cvMBO NUrMeHTUpaHa
KOCMeHa MoKpuBKa. KocmeHaTta MnokKpuska
ce CbCTOM OT paBHOMEPHO pasnpefeneHu
6en1 1 YepHU BrakHa, Nnpuaasaliy paBHO-
MepeH CpebpucTo CMB OTTEHBK Ha TO3W TUN
okpacka. Moxe Aa Bapupa OT no-CBeT/10 A0
No-TbMHO B 3aBUCMMOCT OT CbOTHOLLEHME-
TO Ha 6GenuTe 1 YepHWUTe BnakHa. Hab6nio-
[JaBa ce U3CBeT/IiBaHE OKOJI0 O4YUTE KbM
MyLyHaTa, BbTpellHaTa 4yacT Ha ywuTe ”
3afHaTta 4yact Ha kpaliHuuyute (Purypa 3).
Cpelwa ce WMPOKO W nNpu ABeTe aBTo-
XTOHHU nopogn. OTroBapst Ha TUMN NUrMeH-
Tauus onpegeneHa ot Agouti — nokyca, u
obo3HayeHa kato ,Striped grey” no
Adalsteinsson et al. (1994). Mpu 1031 TMN
okpacka (cpebpucTo-cvBa), He TpsibBa ga
ce HabnwgaBat YepBeHUKaBO-kahsiBN 30HU
no rnaeata, KpakaTa WM no TAA0TO.
Hanununeto Ha TakvMBa, € npu3Hak Ha
KOMBMHaLMSA Ha pasnNnyHn TUMOBE OKPAaCKu
OT T. Hap. Agouti-nokyc, nopogeHun OT
pasnuyHn reHeTUYHN B3aumMoaencTBus.

s 1T

Silver-gray pigmented coat. The
hair cover consists of uniformly
distributed white and black fibers, giving a
uniform silver gray hue to this type of
color. May vary from light to dark
depending on the ratio of white and black
fibers in the coat. There is lightening
around the eyes to the muzzle, the inner
part of the ears and the back of the limbs
(Figure 3). It occurs widely in both
autochthonous breeds. It corresponds to
a type of pigmentation determined by
Agouti — locus, and denoted as "striped
gray" by Adalsteinsson et al. (1994). In
this type of color (silver-gray), reddish-
brown areas should not be seen on the
head, feet, or body. The presence of
these is a sign of a combination of
different types of stains caused by the
“Agouti-locus” and different genetic
interactions.

®ur. 3. CpebpUCTO CMBa NMUIMEHTAaLMA Ha KOCMeHaTa MoKpuBKa npu Bbarapcka

BuTtopora gbnrokocmecTta kosa (1) n npu Kanodepcka gb/irokocmecTa Kosa (2)
Fig. 3. Silver gray pigmentation of Bulgarian screw-horned longhaired (1) and

Kalofer longhaired (2) goats

MurmeHTauma ™Mn “6ap3a”.
WN3knountenHo  cneumdmyHa  okpacka
KOATO MECTHOTO HacesieHne onpepens ¢
HanmeHoBaHneTo ,6ap3a”.

KombrvHauuss Ha 30HasiHO CBET/0
ouBeTABaHe Ha npegHara nNoMoBMHA Ha
TAMOTO, KaTo 3afHaTa € TbMHa — YepHa,
oghopmsLa , TbMHO/Y4EPHO HameTano” Bbp-
Xy Kpynara u noscHuuara. lNMopagun gvarara

Pigmentation “barza” type.
Extremely specific color that the local
population defines with the name "barza".

The combination of zonal bright
coloration of the front half of the body, the
back is dark - Dblack, forming a
"dark/black cloak" on the croup and the
loin. Because of the long coat of the two
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KOCMeHa TMOoKpMBKa nNpv [ABeTe MECTHU
nopoau 4YepHoTo ,HameTasio” MOXe fa ce
crycka noyTtu o 3emMATa B 3ajHara 4yacTt Ha
TANOTO. KO3uHaTta Mo pgonHarta 4acT Ha
KpakaTa e TbMHa [0 4yepHa. Ha nuuesata
4yacT Ha rnaeata MmMa MHOro cneuutunyHu
HaObXHA YepHU UBUUM — efHata Hap,
0KOTO, a gpyrata nog Hero (durypa 4, 5).
To3n TN okpacka ce cpella v npu Kano-
hepckata AbAroKocMecTa Ko3a, U npu bun-
rapckara BuMTopora Kosa, kato npu Bropata
nopoga e nMo-WMPOKO pasnpocTpaHeHa.
M3BecTHO BapupaHe ce Habnogasa npu
OLBETABAHETO Ha CBET/IaTa 30Ha Ha TA/10TO
npy Tasm okpacka. TA Moxe ga 6bae oT
noytM KpemaBo-6sin1a [0 KepeMugeHo-
KadheHukaBsa. [pn HAKOWM BapuaHTW Ha Tasun
oKpacka ,4epHOTO HameTasio” B 3ajHarta
yacT MOXe pfa ObAe He TOJIKoBa SACHO
u3paseHo, HO Apyrute cneuuduyHn ene-
MEHTWN ca Hanuue. To3n TUM NUrMeHTaums
Ha KOCMeHaTta TMOKpUBKa OTroBaps Ha
BapuaHTa ,paecock” ot rpynara Ha Agouti —
nokyca, no Knacudpmkaumusta Ha
Adalsteinsson et al. (1994).

dur. 4. Baprnaymn npu nurMeHTaumst tun ,,6ap3a”

ABJ/ITOKOCMECTa Ko3a

local breeds, the black "cloak" can
descend almost to the ground at the back
of the body. The coat of the lower leg is
dark to black. On the front of the head
there are very specific longitudinal black
strips — one above the eye and the other
under it (Figure 4, 5). This type of
coloring is also found in the Kalofer
longhaired and Bulgarian screw-horned
longhaired goat, as in the second breed
being more widespread. Some variation
occurs in the light area of this coloration
of the coat. It can be almost creamy-white
to tern-brown.

In some variants of this color, the "black
cloak" at the back may be less
pronounced, but other specific elements
are present. This type of coat
pigmentation  corresponds to the

"paecock" variant of the Agouti-locus
group, according to the classification of
Adalsteinsson et al. (1994).

npu Bbnrapcka sBuTopora

Fig. 4. Variation of ,,barza” pigmentation of Bulgarian screw-horned longhaired

goats

dur. 5. Baprnayuun
O bNroKoCMecTa Ko3a

npu

nuMrMeHTaumna Tumn

npu Kanodepcka

,oap3sa”

bRy

Fig. 5. Variation of ,,barza” pigmentation of Kalofer longhaired goats
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YepHo ,rapecto” nurmeHtMpaHa
KOCMeHa MOKpMBKa. XapaktepHa dopma
Ha NUrMeHTauums Ha KocMeHaTta NoKpuska
npu Ko3uTe Npu KOSATO Ha 4YepeH (oH Ha
TANOTO UMa cneuunuyHo NoKanusnpaHun
neTtHa ¢ NO CBETb/T KaheHuKaB UBAT.
CreunduyHnTe noKasM3aumm Ha cBeT/mTe
neTHa ca No nuueBarta 4acT Ha rnasarta,
BbTpellHaTta cTpaHa Ha ywwute, fdosHarta
4yacT Ha KpailHuuuTe, Kopema 1 onailkaTa.
Mo ceeTnTe neTHa moraT Aa Bapupar no
LBAT OT HACUTEHO KepeMuaeHo kadsBo, A0
noytn 6a10. MeCcTHOTO HacesieHVe Hapuya
TakbB TUM OKpacka C O6LOTO HauMeHOo-
BaHMe ,4epHo-rapectn”’ kosu (durypa 6).
Ta3n okpacka cCe cpelia OCHOBHO npu
Bbarapckata BuTOpOora AbJIrokocmecTta
Ko3a. M3knounTenHo psagko ce Habnwogasa
B nonynauuaTa Ha Kanodepckata Abnaro-
KOCMecTa K03a, M MHOro 4YecTo ce Bb3npue-
Ma KaTo Npu3HaK 3a KpbCcTOcBaHe. Hskowu
aBToOpV B 3aBWCMMOCT OT rofieMuHara wu
MSCTOTO Ha pasnpejesieHne Ha CcBeT/uTe
neTHa no TAM0TO, OnpedenaT Ta3n okpacka
kato ,black and tan”, o6ycnosBeHa OT
Agouti-nokyca. Adalsteinsson et al. (1994)
pasrnexgar ToBa ouBeTsaBaHe kato 4
otgenHun tTuna: 1. Lightbelly — nspasssa ce
B CBETb/1 KOpem, CBeTna [A0SiHa 4yacT Ha
onalwlkaTa, cBeT/a 3ajHa 4acT Ha kpaii-
HULMTE, NPU YEepHO NUIMEHTVpaHa npegHa
yacTt. 2. Swiss markings — uspassBa ce B
yepeH KOpeM, CBET/IN Ha[/IbXHU WBULK
npe3 ouuTe, CBeT/la BbTPellHa 4acT Ha
ywmte, usuano CBeTAM AOSIHU 4YacTh Ha
KpaliHuuM, cBeTna [f[ofHa 4yacT Ha
onawkata. 3. Lateral stripes — nspasssa ce
B CBETb/1 KOpewm, CBeT/Na [0/fiHa 4yacT Ha
KpanHuuute, CBETN HaA/TbXHU [IMHUA NO
NMLEeTOo, CBeT/ia BbTPeLlHa YacT Ha ywuTe.
4. Red cheek — wuspassiBa ce B cBeT/n
netHa camo no 6y3uTte Ha rnasaTa, kKopema
n KpaliHuunTe ca yepHu. Mpu Bbarapckata
BMTOpOra [Ab/IrOKOCMEcTa Ko3a He ce
HabnogaBaT  TUMWYHWM  SAICHO  M3paseHn
BapuaHT1 Ha nocoveHute. Habnogaeat ce
pas/iMyHn  KOMOGMHaALMW  Ha  OTAE/HU
eNeMeHTn OT UWUTMpaHUTE OKpacku, ToBa
Hanara no-ckopo 06efVHABaHETO UM B
eauH Tvn oygeTtaBaHe ,black and tan”.

Black and tan (Cherno-garest in
Bulgarian) pigmented coat. A
characteristic of hair pigmentation in
goats in which the black background of
the body has specific localized spots with
a lighter brownish color. The specific
locations of the light spots are on the face
of the head, the inside of the ears, the
lower parts of extremities, the abdomen
and the tail. Light stains may vary in color
from deep tall brown to off-white. The
local people call this type of color with the

common name ‘"cherno-garest” goats
(Figure 6).
This coloring is mainly found in the

Bulgarian screw-horned longhaired goat.
It is extremely rare in the population of
the Kalofer long-haired goat, and is often
seen as a sign of crossing with other
breeds. Some authors, depending on the
size and distribution of the light spots on
the body, define this coloring as "black
and tan," as determined by Agouti-loscus.
Adalsteinsson et al. (1994) consider this
coloration as four distinct types: 1.
Lightbelly — it is expressed in a light
abdomen, a light lower part of the tail, a
light back of the limbs, in the black
pigmented front. 2. Swiss markings - it is
expressed in a black belly, bright
longitudinal strips through the eyes, a
bright inner part of the ears, completely
lightened lower limbs, a light lower part of
the tail. 3. Lateral stripes - it is expressed
in a light abdomen, a light lower limb,
light longitudinal lines on the face, a
bright inner part of the ears. 4. Red cheek
- it is expressed in bright spots only on
the cheeks of the head, the abdomen and
the limbs are black. There are no typical
clear expressed variants for the Bulgarian
screw-horned longhaired goat. Different
combinations of individual elements of
the quoted colors are observed, which
necessitates their unification in one type
of "black and tan".
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dur. 6. Baprauum npu 4epHo-rapecTarta okpacka Ha KOCMeHaTa MoKpuBka npu
Bbarapcka BuTopora 4b/IFOKOCMeCTa Ko3a

Fig. 6. Variation of black and tan (garesto in Bulgarian) coat pigmentation of
Bulgarian screw-horned longhaired goats

MexXauHHU hopMKn Ha NUrMeHTauus
Ha KocMeHaTa nokpuBka. [eHeTnyHuTe
B3aMMOAENCTBUS Nof BAWsHWE Ha Agouti-
NoKyca onpeaensit U3KIIUYUTENHO pa3Ho-
obpasve B NUrMeHTauusiTa, ChbyeTaBaiiku
pasnuyHn enemeHTn oT 6a30BUTE OKPaCKW.
Mopaaun ToBa ChbluecTByBaT peauua hopmm
Ha nUrMeHTaums Ha KOCcMeHaTa MOoKpuBKa
Ha aBTOXTOHHWTE KO3M, CbuyeTaBalin ene-
MEHTU OT OCHOBHWTE TWUMOBE OKPacku, U
onpefensHeTo MM Ce 3aTpyfHsABa 3Hauu-
TenHo. ToBa pasHoo6pasve OT MEeXAWHHU
cdhopmy € n3paseHo B 3HauMTesnHa cTeneH
3a nonynauusita Ha Bbarapckata sutopora
AbrokocmecTa kosa.

30HM Ha pJdenurMeHTauus BbpPXy
KocMeHaTa nokpuBka (6sn1a NeTHUCTOCT).
OcBeH onucaHWTe 6a30BUM OKpacku mnpu
U3LAN0  MUIMEHTMPAHW  XMBOTHW, B
nonynauumTe Ha ABeTe aBTOXTOHHW nopoaun
KO3 Ce cpeLaT 1 eKk3emnaspn CbC 30HM Ha
JenurMeHTauuss no KocMeHaTta MOKPUBKa,
uspassiBawy ce B 6enm netHa no TAAOTO.
Te morat ga BapupaT No rosieMvHa — oT
MaslKy neTHa Mo KpaliHuuMTe Wan 4enoTo,
[0 NoyTW M3LAN0 AenUrMeHTUpaHu ek3eMm-
nAspyM ¢ MaskM NUIMEHUPaHN 30HM (0BKMK-
HOBEHO Mo rnasata) (Purypa 7). Yucto
6enmn ekzemnaapu, 6e3 HUKaKbB NUIMEHT ca
U3K/IOYeHVe 1 npu asete nopoau. [Npu
NoOYTU U3UANO AENUIMEeHTUPaHN ek3emnis-
py TpygHO MOXe pJa ce onpefenu tuna
oKpacka Ha TAM0TO, Tbil KaTo OCHOBHMWTE
XapaKkTepHu efnemMeHTU 3a CbOTBETHUTE

Intermediate forms of pigmentation
of the coat. Genetic interactions under
the influence of Agouti-locus determine
an extremely varied pigmentation,
combining different elements of the basic
colors. There are, therefore, a number of
forms of pigmentation of the coat of
autochthonous goats, combining
elements of the basic types of shades,
and their determination is significantly
hampered. This variety of intermediate
forms are expressed of a considerable
extent of the population of the Bulgarian
screw-horned longhaired goat.

Depigmentation  zones  (white
spotted) on the coat. In addition to the
underlying pigments described in fully
pigmented animals, the populations of the
two autochthonous goat breeds also
include specimens with areas of
depigmentation on the hair covering,
which are expressed in white spots on
the body. They may vary in size - from
small spots on the limbs or forehead to
almost entirely depigmented specimens
with small pigmented areas (usually on
the head) (Figure 7). Pure white
specimens with no pigment are the
exception for both breeds. With almost
totally depigmented specimens, it is
difficult to determine the type of body
coloration as the basic features of the
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TUMOBE OKPacKu MoraT Aa 6bAaT NpUKpUTK

e

dur. 7. BapuaHTM Ha 30HM Ha AenurmMeHTauus (6enn netHa) Mo KocMeHaTta

corresponding types of shades can be

MokKprvBKa Ha Bbarapcka BuTOpora AbarokocMmecta kosa (1) u Kanodpepcka

AbrokocmecTa ko3a (2)

Fig. 7. Areas of depigmentation (white spots) on the hair cover of Bulgarian
screw-horned longhaired (1) and Kalofer longhaired (2) goats

N3BOM

Ha 6a3aTta Ha npoBefeHOTO uscnes-
BaHe BbpPXY OKpackute Ha KocMeHara
NoKprBKa Ha ek3eMmnisipy OT nonynauumTe
Ha Bbbnrapckata Butopora Ab/IrokocMecta
Ko3a n Kanodepckara gb/arokocmecTta Kosa,
otrnexgaHn B HOrosanagHa bBbarapus,
Morat ga ce otaudpepeHumpatr 5 6a3oBu
oKpacku - yepHa, pwko-KadsiBa,
cpebpucTto-cuBa, ,6ap3a’, YUepHo-rapecra.

UepHo-rapectata okpacka e xapak-
TepHa 3a bbarapckata BuTOpora Ab/ro-
KOCMecTa Ko3a U ce cumMTa 3a HeTUnu4yHa 3a
Kanodepckata gbarokocmecTa Kosa.

Mpu oKkpackuTe 1 Ha ABeTe aBTOXTOH-
HW nopoau KOo3u ce Habnwgasa 30HasHa
penvrmeHTaums (6sna neTHUCTOCT), uspase-
Ha B pa3ninyHa CTeneH.

W3usano 6enn ekdemnispu npu asete
aBTOXTOHHW MOPOAM Ca U3K/NIOYEHME.

CONCLUSIONS

Based on the research conducted
on the hair coverings of specimens from
the populations of the Kalofer longhaired
and Bulgarian screw-horned longhaired
goat grown in Southwestern Bulgaria, 5
basic colors can be differentiated - black,
red-brown, silver-gray,”barza” type and
Black and tan.

“Black and tan” are characteristic
for the Bulgarian screw-horned longhaired
goat and are considered unusual for the
Kalofer long-haired goat.

In the cases of both autochthonous
goat breeds there was a zone of
depigmentation  (white  spottedness),
expressed in varying degrees.

Totally white specimens in the two
autochthonous breeds are an exception.
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